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(‘ross-section of Hydro-Ejector 
Note that high-pressure 
nozzle is completely 


out of flow-stream 


: Typical 
— ; Ld” a ee Neale Hydro-Ejector 
y installation 


Low initial investment 7 = == TheS@ are the vital, cost-cutting advantages that the A-S-H Hydro-Ejector 
System offers you because of its simple, clean design and the use of special 


Economical operation ' wear-resistant alloys throughout. If your operating conditions permit its 


+ application, you can slash your ash-disposal budget right from the start. A 
and maintenance list of plants where Hydro-Ejector Systems are now operating will be gladly 
sent on request . . . . Regardless of the size of your plant, there’s an A-S-H 
jetting, pumping, or pneumatic system to help you save your disposal dollar. 
Let our engineers tell you how. 


ALLEN-SHERMAN-HOFF CO. 


259 E. Lancaster Ave., Wynnewood, Pa. 


d Representatives in Principal Cities 


DRO ik — BV ORE 
(hydraulic) a (pneumatic) 
Sei materials handling systems 
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At Kansas City (Mo.) Power & Light 
Co., Hawthorn Station ( Ebasco Services, 
Inc., Engineers), Link-Bele 36 in. belt 
conveyor leads to crusher house (right), 
another to storage bunkers. 


For the best in coal handling 
look to LINK-BELT 


’ = an © — : one * LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 

N many power plants—large and small—Link-Belt en dciphin, Coleen, Po, Aten Maen, tegen. ten 

gineers have met practically every type ot coal handling Francisco, Los Angeles, Seattle, Toronto, Springs (South 

} T1.: ; : ‘ : . : Africa), Sydney (Australia). Sales Offices in Principal Cities. 
problem. This vast experience, combined with the most 
complete line of coal handling equipment, is your assurance 
of the right system for your needs. Our engineers will work 
with you and your consultants—help you cut coal handling 
costs to a minimum. Write for 44-page Book 2410, contain- 
ing drawings and photographs of many outstanding coal 

handling systems. 


Two Link-Belt double reciprocating feeders empty track receiv- One of two Link-Belt belt conveyors emptying track hoppers. 
ing hoppers. Two belts feed another leading to crusher house. At right, belt feeders deliver coal from reclaim hoppers. 


Shuttle belt transfers coal to distributing belts or storage bunkers Self-propelled trippers have bunker seals. Drag chains in 
directly. System handles 450 tph with provision for 900 tph. steel enclosures collect dribbie from conveyors return run. 
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DE LAVAL 


SINGLE STAGE 


for dependa ble industrial service 


CENTRIFUGAL PUMPS 





@) Shaft Sleeves are screwed on, to 
abut the impeller and make a water-tight 
joint. Sleeve expands freely and inde- 
pendently of shaft when temperatures 
change. There is no tendency to buckle. 

(2) Thrust Bearing locates rotor axially. 


@) Bearing Caps easily removable for 
maintenance. 

@) Bearing Brackets scraped to lining 
bars for perfect alignment. 

(3) impeller hydraulically balanced, fin- 
ished on all surfaces. 





@) Labyrinth Wearing Rings held ac- 
curately in machined grooves in both case 
and cover. 


(7) impeller Wearing Rings threaded 
on impeller, opposite to rotation. 


(*®) Flexible Coupling ground on all ex- 
posed surfaces and statically balanced, 
complete coupling supplied, pump half 
mounted on taper so that it con be easily 
removed. Check nut locks coupling on taper. 


(9) Deflector keeps water out of bearing. 


Labyrinth wearing 
rings minimize 
leakage...maintain 
high efficiencies 


Labyrinth rings used in these 

De Laval pumps retard flow 

of water through labyrinth 
passage. 


ww 


Flat rings showing relatively 
unimpeded flow of water. 


Stuffing Boxes exira deep; lantern 
rings for water sealing. 

@) Pump Case horizontally split; ma- 
chined to limit gages. 

® Steel Shaft ground to limit gages. 
@® Drip Boxes large; provided with 
drain openings. 

( Radial Bearing free to move axi- 
ally, thus avoiding temperature sirains. 

(3) Glands split horizontally. 
Protecting Bushings renewable. 


You can count on the performance of the De Laval 
Single Stage Centrifugal Pumps because they are pre- 
cision-made to high manufacturing standards and 
incorporate the many quality design features shown in 
the cross-section. 

They operate at high or low speeds, at high or low 
heads ...with maximum efficiency. 


For example, De Laval G, I and K Single Stage Double 
Suction Pumps have a capacity range of 175 gpm to 
6,000 gpm, and heads to 300 feet. They are available in 
sizes ranging from 4” suction and 3” discharge to 14” 
suction and 12” discharge. Write for Bulletin 1002. 

DeLaval also furnishes larger centrifugals for capaci- 


ties up to 70,000 gpm. 


A DEERME Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
Nottingham Way, Trenton 2, New Jersey 
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CONDENSERS must be kept in top shape 
or station output and efficiency suffer. Short 
of opening the unit, you can’t see what goes 
shell. But. like a skillful 


diagnose conditions by 


on inside the 
doctor, you can 
interpreting external symptoms. In doing so, 
you'll find the and methods 
described on pp 78-81 useful timesavers. 
Condenser pictured on our cover is a 
100,000-sq-ft Allis‘Chalmers unit in Com- 
monwealth Edison Co's Ridgeland Station 
(Power, April] 1951, pp 84-87). It contains 
14,550 30-ft tubes in single-pass divided- 


nomograms 


waterbox layout. At left of photo you see 
one of two vertical mixed-flow circulating 
pumps. driven by a 700-hp motor. 
These units supply 155.000 gpm of cooling 


each 


water. With 60 F water, condenser operates 
at approximately one inch Hg. 


Next month... 


® Are you just a bit rusty on this busi- 
ness of “critical” pressure? We were, 
and so we did something about it. The 
September article on the 
fundamentals. just what you need to 
prime you for coming big discussions on 


result: a 


new super-pressure boilers. 


® Figuring stresses for high-tempera- 
ture piping can be pretty tough but 
models make the job a lot easier. An 
upcoming story shows how models are 
used. what the method can do for you. 


® Want to do a better job of main- 
tenance welding? Read Russ Kembel’s 
September article on setting up a weld- 
ing shop. using it to good advantage. 


® Cozl handling. when it isn’t done 
right. can be a mighty messy and ex- 
pensive business. But mechanize the job 
fully. to make coal “flow.” and you take 
all the grief out of it. For ideas on how 
to do it, see next month's industrial- 
plant case study. 


.. . and future months 


® When you modernize plant’s 
electrical system, or start planning a 
new one, you don’t want to miss any 


bets. 


your 


And you won't, if you use our 
52-pg Oetober special report. It brings 
you the best thinking of top expert-. 
and it’s organized for easy reading and 


ready referenee. Watch for it! 








In such severe service as mechanical draft, 
the “cheapest” fan is the one that lasts 


longest. “Buffalo” Fans are built for the 


longest possible life. Note the heavy, rigid 


construction of the “Buffalo” rotor shown 
at right, and the oversized shaft turned 
from one solid steel forging, thrust collars 
and all. This is typical of the strength and 
endurance built into every “Buffalo” 
Draft Fan—strength that means far less 
repair and replacement cost through 


added years of service. 


“Buffalo” Engineering “know-how” 


back of the high efficiency and in 





pressure characteristics of “Buffalo” 
Forced Draft, Induced Draft and Primary 


Air Fans. These characteristics mean 





stable delivery over widely varying fuel 
requirements—minimum erosive action on 
Induced Draft—minimum driving power 


on all fans. 


Accessibility of all parts is a “must” if 
servicing is to be done rapidly and eco- 
nomically. At right is a “Buffalo” In- 
duced Draft housing, showing the sec- 
tional, bolted design and access hatch. 
Cleaning, coating, rotor balancing— 


even rotor removal—are greatly simplified. 


For further features that give you lower draft costs—plus more dependable draft—write today 
for Bulletin 3750. 
s* 
FIRST 
FOR FANS 


BUFFALO COMPANY 


488 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 
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...with Power 
readers... 


WHO HAS "STEAM"? 

Were looking for bound volumes (or 
even single copies) of a magazine called 
Steam, published in Chicago in the early 
1880's. That’s a long way back, so we don’t 
imagine many subscribers are still around. 
But maybe someone bequeathed you a set. 
Or maybe you spotted some copies in a 
second-hand book store, bought them for 
antiquarian interest. Whatever their source, 
if you have copies of Steam, or know where 
there are some, you can do us a big favor 
by dropping a line to Phil Swain, Editor. 
Why our sudden interest? Well, read on... 


Are We Ovper THan We Tuoucut? 

Power was founded in 1884—the first 
issue appeared in November. All our in- 
formation has told us, for years, that it was 
incorporated with a magazine called Steam, 
which had begun publication in October, 
1882. So you can figure we were jolted to 
our eyeteeth when we recently ran across 
some puzzling evidence indicating that 
Steam may have been started in 1880. 

The evidence is an editorial in the Dec 
1890 issue of Power. Under the heading 
“End of Volume X,” it says “The close of 
the present volume marks a decade in the 
history of this paper .. .” 

Now a decade is ten years. And ten from 
1890 takes you back to 1880. Note also that 

(Continued on page 192) 
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...fines and bylines 


EDITORS, like just about everyone else, 
welcome a good solid pat on the back. 
Our special report on Water (Sept 
1952) has had a heart-warming response 

well over a thousand letters of com- 
mendation and requests for more than 
8000 reprints. This kind of acceptance. 
from the readers we work for, is par- 
ticularly gratifying. 

We are also proud of recent recogni- 
tion from our peers in the editorial field. 
As the photo at the right indicates, 
Power’s report on Water received first 
award in the 15th Annual Business 


Paper Editorial Achievement Competition sponsored by the magazine 
Industrial Marketing. From a field of 515 entries, a jury of 23 distin- 
guished judges voted it the best single article published in an industrial 
magazine during the year 1952. So we have another plaque to join 
those recognizing past prize-winning editorial projects—and another 


mark to exceed in future efforts. 


“DEAN” of the water-treating equip- 
ment field is a title often applied to 
Samuel Applebaum. It recognizes a 
lifelong career in external treatment of 
water for municipal, industrial and 
boiler-feed application—a career that 
began immediately after he received his 
engineering degree from Columbia Uni- 
versity in 1913. 

Now manager of Cochrane Corp’s 
water-treatment division, Applebaum is 
a frequent contributor to engineering 
society proceedings. His papers have 


been published by ASME, ACS, Amer- 


S B Applebaum 


ican Water Works Assn, Engineers’ Society of Western Pennsylvania 
and the American Power Conference. For some of his current thinking 
on demineralization, see the survey article on pp 88-91. 

Formerly a member of the New York Tennis Club and Adirondack 
Mountain Club, Applebaum now spends much of his spare time in gar- 
dening, photography and sketching. But water treatment—developing 
new methods and applying them—has always been his main hobby. 


STEAM SPECIALTIES are the specialty of 
Frank Ptacek, asst to the sales manager 
of Yarnall-Waring Co. A graduate of 
Cornell (ME), Frank served as asst 
supt of Eastwood Nealley Wire Co be- 
fore joining Yarway in 1941. 

His present job takes him into many 
of the large steam power and process 
plants of the country and gives him 
plenty of chances to observe the per- 
formance of the various steam special- 
ties. It’s out of this experience that he 
speaks in the article on selection and 
application of water-level gages for 


Frank Ptacek 


medium- and high-pressure boilers, pp 82-84. Besides contributing to 
technical magazines, Frank is act*ve in ASME, Cornell Society of 
Engineers, American Pulp and Paper Mill Supts’ Assn. 

Proud parents of two young daughters, he and Mrs Ptacek do their 
share (and a little more, if we know Frank) in community activities. 
When time permits, he heads outdoors for hiking and swimming. 
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PRESSURE BOILER 


THE PRESSURE CEILING 


To bring new efficiency levels 
in steam-electric generation 


Progress toward the greatest possible efficiency in 
power generation has taken a spectacular stride 
with the development of the B&W Universal 
Pressure Boiler unit that will utilize unprecedented 
pressures and steam temperatures . . . will make 
possible the most efficient steam-electric generat- 
ing unit ever built. 


cui Pe 


Through cooperative research and development, 
efficiency of power generation in the United States 
has been advancing steadily. However, across the 
path of development stood the critical pressure 
. . . 3206 psi . . . beyond which steam and water 
could no longer be separated. If further important 
economies were to be achieved, this barrier had 
to be broken. Only by going to pressures far 
beyond anything being used could new and 
broader avenues to greater economy be opened. 
This is the significance of the Universal Pressure 
Boiler and the new turbo-generator installation 
for the Philo Plant of the Ohio Power Company. 


The new B&W UNIVERSAL PRESSURE BOILER will be of the 
once-through type in which water at 5500 psi will be 
pumped through and changed into superheated steam in 
a single fast passage through the boiler tubes. Steam at 
4500 psi and 1150 F—almost double the current highest 
steam pressure and 50 F above the present highest tem- 
perature—will spin the specially designed turbo-generator. 


a 


im 


In 1923, the earliest Reheat Unit in the country, 
generating 40,000 kw, was installed at-the Philo 
Plant. Its design pressure was 650 psi with initial 
steam temperature of 750F. By 1937, a new record 
high pressure—2650 psi drum design, with 940F 
at the superheater outlet—was established with a 
B&W Open-Pass Boiler for Twin Branch Station of 
Indiana & Michigan Electric Company. And now, 
again at Philo Plant, in the same building and on 
the existing foundation of the original 40,000 kw 
unit, the new B&W Universal Pressure Boiler, with 
a turbo-generator operating at 4500 psi and 1150F, 
will produce 120,000 kw, in the same space and 
using 45% less fuel per kilowatt-hour. 

Smashing through the pressure ceiling—3206 
psi—is a culminating achievement typical of the 
imaginative daring which has marked previous 
advances in economy of steam-electric generation. 
It opens a new era for the American utility industry. 


Two stages of reheat will be employed in the boiler—the 
first at 1150. psi and 1050 F and the second at 165 psi 
and 1000 F—and it will be equipped with three B&W 
CYCLONE FURNACES to ossure most rapid and complete 
combustion of the coal, with minimum maintenance and 
greatly reduced fly ash discharge from the stack. 


The Universal Pressure Boiler accomplishes two vital savings: 


By eliminating the steam drum and moking possible a completely new 
concept of arranging heat absorbing surfaces, building requirements 
and erection costs will be materially reduced, bringing important 


® savings in initial investment. 


BOILER 
DIVISION 
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Radical reduction in fuel consumption 
through the use of a highly efficient 
steam cycle. 








The sx7 ELLIOTT unit } 


@ Called a model plant, the Piqua, Ohio, utility has since its in- 
ception installed a succession of Elliott turbine-generator units. 
In 1933 two 4000-kw units started operation. Growing power 
demand brought the addition of another 4000-kw Elliott unit in 
1939. Further expansion in 1946 saw the installation of a 7500-kw 
condensing turbine-generator and a 1000-kw noncondensing unit 
supplying process steam to an 8-in. distribution line. But Piqua 
continues to thrive and grow, dictating the recent installation of 


their largest unit, a 10,000-kw Elliott turbine-generator unit. Be- 


sides the turbine-generators, other major and auxiliary equipment 


in the Piqua plant is also Elliott, making the plant one in which 


Elliott Company feels a deep and abiding interest. 


One end of the Elliott 12,000-sq ft divided water- > 
box surface condenser which serves the new 
10,000-kw turbine. In the immediate foreground, 
an Elliott 25-hp turbine, and in the middle dis- 
tance, an Elliott 25-hp motor, both driving conden- 
sate pumps. In the background, an Elliott 200-hp 
motor driving an induced-draft fan. 


Close-up of an Elliott 200-hp, 3600-rpm motor 
driving a boiler-feed pump. 
WwW 


Le 
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THE BIG PARADE of Elliott turbine-genera- addition of the 10,000-kw turbine-generator 
tors at Piqua began in 1933 withthe twounits _unit in the immediate foreground. 
in the far background of the above photo, 


For complete details on Elliott turbine-generators, 


contact your local Elliott representative or write 
and is brought up to date with the recent _ Elliott Company, Jeannette, Pa. 


ELLIOTY Compan 


[o 
STEAM TURBINE DEPARTMENT 


continued through several more installations, 
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Even the walrus should know... 


“If fifty maids with fifty mops 
Should sweep it hour by hour 

Do you suppose,” the Walrus said; 
“That we could get more power?” 
*‘! doubt it,’’ said the Carpenter, 
**We need a Diamond Blower.” 


. . » Apology to Lewis Carrol 


Diamond Blowers clean boilers CLEAN! 


roca If you found a power plant manned by a walrus 


and a carpenter, it would be surprising. But 
not more surprising than would be a coal or oil 
fired plant without soot blowers. 

Good soot blowers are an obvious necessity 
which no engineer questions these days. And 
increasing size and complexities of modern 
boilers make this necessity continually more and 
more urgent. 


Another fact which is rarely questioned is the 
marked superiority of Diamond Blowers. Over the 
last 50 years we have made and applied more 
blowers for more boilers than all the other 
makers put together. 

This wealth of experience, plus the most com- 
plete and varied line of blower units available 
anywhere, enables Diamond engineers to meet 
any boiler cleaning job with the right answer and 
the right equipment. 











DIAMOND POWER SPECIALTY CORP. 


LANCASTER, 


OHIO 


Diamond Specialty Limited, Windsor Ontario 6150 
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Tee DIAMOND Flange Connected 
WATER GAUGES 


More Suitable to High Pressure Operation 


SUPPORT TUBE 
ELIMINATES STRESSES 
IN DRUM NOZZLES 


IMPROVED 
GAUGE VALVES FOR 
PRESSURES TO 2500 PSI 


In addition to the advantages shown above, this 
gauge provides maximum level visibility with 
minimum drum nozzle spacing. Greater reading 
accuracy is another important feature. The bend 
(which is uninsulated) provides sufficient con- 
densing area to assure active circulation of hot 
condensate through the gauge. This maintains 


FLANGES ELIMINATE END STEMS 
AND STUFFING BOXES 





hm, 


RETURN BEND 
PROVIDES 
GREATER FLEXIBILITY 
FOR EXPANSION 








' WELDED CONSTRUCTION 


ASSURES 
PERMANENT TIGHTNESS 


SECTIONAL 
GAUGE GLASS 
REDUCES BREAKAGE 


the gauge at higher temperature so there is less 
difference between boiler water and gauge water 
density. That and the shorter gauge assure 
greater accuracy. 


Write for new Bulletin No. 1051V describing 
Diamond Water Gauges and Water Columns. 


DIAMOND POWER SPECIALTY CORPORATION 
LANCASTER, OHIO 


Diamond Specialty Limited —Windsor, Ontario 
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From the oldest 


IN THREE-INFLUENCE 









































comes the newest 
BOILER FEED WATER CONTROL 


with instrumentation by “Taylor 


COPES . . . the o/dest name in boiler feed water regulation . . . 
now offers you the newest in three-influence feed water control. 
Combined in the new COPES Type 3-L are... 


. the scientific balance, the characterized ports and 
the rugged dependability of the COPES control valve 


. plus the unequalled responsiveness and accuracy of 
instrumentation by Taylor 


And Copes-Vulcan assumes undivided responsibility for serv- 
ice, whenever or wherever needed . . . throughout the life of 
the installation. Write for Bulletin 1013. It tells the story of the 
newest feed water control to come from COPES .. . the oldest 
name in boiler feed water regulation. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 
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Three-influence mechanically-operated and 
three-influence electrically-operated 
regulators are also available. 


WITH INSTRUMENTATION 


ov Taylor 
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BOILER DATA 


Wheeler Reheat Type 

Capacity, each. .700,000 Ib per hr 
1500 psig 

Final Steam Temperature... .1005 F 
Final Reheat Temperature. . .1005 F 
Fired by. .........Pulverized coal 


Soot Blowing... «Vulcan Automatic 
Sequential System with air- 
powered, air-blowing, long 
retractables, rotaries and 
air-heater controls. 


Sargent & Lundy 


WABASH RIVE 
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DD Wabash River to the rapidly-growing list of 
utility stations entrusting to Vulcan the important job of 
boiler cleaning. Engineers are finding that the oldest 
name means the latest word, when it comes to soot blower 
design, operation and maintenance. 

This Vulcan System includes long-retractables, rotary 
units, and air-heater controls. These types have demon- 
strated ability to clean effectively, at low cost and to be 
easily maintained. Each is designed for a specific cleaning 
job, and does it well. 

Vulcan Automatic-Sequential Control permits a flick 
of the wrist to set all blowers in automatic or selective 
sequence, or to be operated by individual push button, 
from a central panel. 

Whether your boilers be large or small, utility or in- 
dustrial, power or process—depend on Vulcan to clean 
them effectively at low overall cost. 


COPES-VULCAN DIVISION 
CONTINENTAL FOUNDRY & MACHINE COMPANY 


ERIE, PENNSYLVANIA 


At Wabash River Station, all soot blower 
instruments and controls are grouped con- 
veniently on the operating panel for each 
boiler. Separate open or cubicle type 
panels are also available. 
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How to Control 





FORMULA for Cutting Production Costs 
(BAILEY Design) + (BAILEY Engineering) + (BAILEY Service) 
=GREATER SAVINGS PER FUEL DOLLAR 


Control Room at Highgrove Power Plant of 
California Electric Power Co., Riverside, Calif. 
In this outdoor” plant Bailey Control of Com- 
bustion, Feed Water, Steam Temperature, Air 
Heater Temperature, and Fuel Oil Temperature, 
assists operators in producing low cost steam. 


Units 1 & 2 are each rated at 320,000 Ib per 


hr capacity, 850 psi, OOF. They may be fired 
with gas or oil. 








Steam Cost 
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¥%& Close regulation of fuel and air input is vital to a strict control of your 
steam cost. But that’s not all. You'll need control of other factors too. 
Your power costs can be held down only by controlling all of the important 
operations in your steam plant. That’s where you can be sure of help from 


Bailey Controls. Here’s why they can do the job and do it right: 


1. Complete Range of Equipment—fully co-ordinated 
You need never worry that a Bailey Engineer’s recommendation is slanted 
in favor of a particular type of equipment, as might be the case if he had 
only a limited line to sell—or that Bailey will pass the buck for efficient 


control; we offer complete boiler control systems. 


2. Engineering Service—backed by experience 
No other manufacturer of instruments and controls can offer as broad an 
experience, based on successful installations involving all types of com- 


bustion, flow measurement, and automatic control. 


3. Direct Sales-Service—conveniently located near you 
Bailey Meter Company’s Sales-Service Engineers are located in more 
industrial centers than those of any other manufacturer of boiler control 
systems; you get prompt, experienced service with a minimum of travel 
time and expense. 

For close control of steam cost, more power per fuel dollar, less outage, 
and safer working conditions, you owe it to yourself to investigate Bailey 
Controls. Ask a Bailey Engineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our record: “More Power To You!” 


A-118-2 
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and Canada, factory-trained 
field engineers provide “know 
how” of flame failure safeguard- 
ing with FIREYE. 


alle: , COVERING THE U.S.A.—* © « «© « 
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$55,000... 


lt could happen to you... 


to give you 


flame failure 


POWER 


IT COULD HAPPEN, and it could be costly 
if your present “safeguard” responds slowly. 

Today, insurance companies require auto- 
matic safeguards for commercial and indus- 
trial burners to shut off fuel in 2 to 4 seconds 
after a burner Flame Failure (FF). Relatively 
few flame failure safeguards now in use can 
satisfy that requirement. Most of them actu- 
ally require more than a minute for response. 
If your safeguard is that slow, you may be 
relying on no protection at all! 


Don’t delay in replacing slow, half-safe con- 
trols with the modern, fully-approved FIREYE 
System ... the only complete and instant- 
aneous safeguard for all types of fuels. With 
FIREYE, an electronic “eye” works with the 
speed of light when a burner flame goes out, 
to cut off fuel and signal operating personnel. 

Thousands of installations prove FIREYE 
has no equal for reliability and effectiveness. 
Can be applied to oil, gas, coal burners 
“overnight” — for a negligible investment. 





Dd 
| — To eliminate dangerous gases in com- , = Because pilot flame can fail to light 
bustion chamber (from leaking shut off off due to fouled electric ignitors, no fuel, 
valve during down time of burner,) or poor fuel-air mix, FIREYE proves pilot 
FIREYE purges chamber (C) before ignit- flame (E) is proper before turning on 


ing pilot CD). 


works 


complete 





protection... 


main fuel valve. 
ja lk el a ee en a ee 
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=... If the main flame (A) is not sighted @. If main flame (A) fails due to poor 
at the end of a safe trial ignition period fuel-air ratio or draft, or fuel interruption, 
(due to no main fuel or poor fuel-cir FIREYE shuts down burner in 2 to 4 
ratio or draft) FIREYE shuts down the | seconds to prevent explosion of unburned 


burner. 


® PLAY SAFE! 


gases. 


SEND NOW! 


This may be the most important book you ever read 


Why take chances? Even with mod- new “primer” on flame failure ex- 
ern power, processing or heating plosion hazards. It tells how you 
equipment, the chances are 4-to-! can simply check the protection you 
you do not have complete flame now have, and what you need. Use 


failure safeguards. 


Send for this the coupon below. 


proc fcr rn Fe eee 


Name.................. 





° 


COMBUSTION CONTROL CORP., 
Dept. PB 8, 718 Beacon St., Boston, Mass. 


Send me your free booklet 
“Guarding Your Properties Against Flame Failure Explosions”. 


(Title)...... 





Address 
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ONLY UNDER DIRECT FLAME, will GE’s new self-extinguishing insu- 
lation for metal-clad switchgear char—as demonstrated in this picture 


localizes damage that 


The equivalent of a “built-in fire extinguisher”—a flame- 
retardant insulation for switchgear, marks the most recent 
General Electric development for even safer, more de- 
pendable metal-clad switchgear—industry’s standard for 2400- 
to 13.800-volt circuits. 


In introducing this flame-retardant insulation—which was 
perfected by Nicholas F. Arone, engineer in its Switchgear 
Department in Philadelphia—G.E. has gone far to minimize 
all potential fire hazards in switchgear. 


All good insulating material has three standard properties: 
high mechanical strength, high dielectric strength, and a non- 
hygroscopic quality. To this group, G.E. is the first to add an 
important fourth property: a self-extinguishing characteristic 
that refuses to sustain combustion. 


The laminated insulation sheet will burn and char—but only 
if an outside source of flame remains in contact with the sheet 
itself. Once the polyvinylehlorides 
“smother” the flame in less than a minute—localize damage 


source 1s removed, 


may occur under abnormal 





with flame of blow-torch applied directly to the new laminated sheet- 
type insulation. 


GE’s “self-extinguishing” insulation gives 


New sheet-type material with exclusive, flame-retardant feature 


conditions 


and permit quick access to compartments for inspection and 
maintenance. 


In bus and cable supports, in insulating barriers between 
compartments, in box barriers for are chutes 
vital spots of metal-clad, 
GE’s new flame-retardant 
insulation works for greater 
protection under all condi- 
tions—without extra cost 


throughout 


to you, 


For information on im- 
proved Metal-Clad Switch- 
gear, with new, flame-re- 


tardant insulation, call 


your nearest G-E sales G. E. BURENS, general manager, Switch- 


representative, or W rite to gear and Control Division, presents Coffin 
General Electric Company {ward to N. F. Arone for development of 
, < 4 4 < . 


Schenectady mc I 874-3 


outstanding neu insulation. Coffin 1u ard 


is General Electric's highest employee honor, 
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WITH FLAME REMOVED, the flame-retardant insulation refuses to sustain chlorides in the laminated sheet “smother” the flame, permitting ready 
combustion—and extinguishes itself in less than 60 seconds. Polyvinyl- access to compartments for inspection and maintenance. 


Rees 
FOR ity we ir 
wi a, a) vy 


THIS METAL-CLAD SWITCHGEAR lineup he atures wr; E s new flame- 


retardant insulation at vital points throughout all sections. 





INSULATING BARRIERS for are chutes are flame-retardant. non- COMPARTMENTIZED SECTIONS, in addition to self-extinguishing ins elation 
hygroscopic, possess high mechanical and dielectric strength, as shown in this bus section, limit damage from abnormal conditions. 





Harnessing heat for all industry 





Hear is one of man’s most useful servants. 
With it, he can separate gasoline from crude 
oil . . . cook food . . . generate electricity .. . 
refine steel from raw ore and roll it into mile- 
long sheets.. But to do these and countless 
other jobs, heat must be applied in the cor- 
rect amounts . . . to obtain critical tempera- 
ture values. 


Forward-looking research and production 
men realized some years ago that “rule of 
thumb”’ was entirely inadequate for replac- 
ing complex processes. They needed facts 
obtainable only from automatic measure- 
ment . . . performance possible only through 
automatic control. 


Honeywell has consistently led the way 
toward new and better temperature instru- 
mentation. Continuing research has devel- 
oped sensing elements which cover the full 
temperature spectrum . . . instruments which 
provide the desired accuracy . . . and auto- 
matic controls which can regulate any pro- 
duction process. 


instruments 


The complete Honeywell family offers a 
broad choice of characteristics to suit in- 
dividual applications. ElectroniK indicators, 
circular chart and strip chart recorders and 
controllers afford the peak in performance 
through ‘“‘Continuous Balance” high-speed 


sensing elements 


&—=> 


sense! 


thermocouples 


are 


electronic measurement. Pyr-O-Vane milli- 
voltmeter instruments fit many processes 
which need accurate indication and control. 
Brown Thermometers are economical instru- 
ments for recording and controlling moderate 
temperatures. 


controls 


With Pyr-O-Vane instruments you can have 
electric control of either the two-position, 
three-position or time-proportioning types. 


With Thermometers, you may choose from 
electric two-position, pneumatic on-off or 
proportioning control, and cam-operated 
program control. 


With ElectroniK instruments, your selection 
covers practically any form of electric or 
pneumatic control, including the most ad- 
vanced types suitable for complex processes, 
and the most flexible program controls. 


Watch 270 plant 


with the 


Radiamatic 


adiation-type) eleme 
: } Rl) 
> applicable lirect | >a 
acirement o r en aS / 
to extremely high 


yr any other element 
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SCANNING SYSTEM consists of Elect 


ronik recorder and 


control unit. Indicator lights on control unit identify the point 


being measured. 


ie * 


& 


temperatures 


@ 


Scanner 


Ir’s EASY and economical to keep constant watch 
over temperatures of potential trouble spots 
throughout the plant, when you have an Elec- 
troniK Scanning System. From a central point, 
you can monitor temperatures of bearings, hy- 
draulic couplings, boiler tubes, cooling oil lines . . . 
at surprisingly low cost per point. 


This instrument can concentrate data from as 
many as 270 different locations. It scans through 
successive thermocouple points at a rate as fast as 
one second per point . . . re-checking each point at 
approximately four-minute intervals. 


At the operator’s choice, it can perform these 
various functions: simple scanning without record- 


REFERENCE DATA: Write for Data Sheet No. 10.0-9, “ElectroniK Scanning System,” and Catalog 90-2, “Supervisory instruments for Power Generation." 


Honeywell 


BROWN 








ing, continuous recording of all 270 points, selec- 
tive recording, recording of points which depart 
from specified limits, and operation of annunciator 
contacts when any temperature exceeds a pre-set 
point. The chart moves only when the instrument 
is actually recording. Separate temperature limits 
can be set for each bank of 9 thermocouples. 


Your local Honeywell engineering representative 
will be glad to discuss how this instrument can 
help you protect plant equipment economically. 
Call him today . . . he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [n- 
dustrial Division, 4490 Wayne Ave., Philadelphia 
44, Penna. 
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BLOW-OFF 
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VALVE 








CROSS SECTION , 
HARD-SEAT VALVE 
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Cross Section through 
hard-seat (blowing) valve 


in open position. Note l | 
| | \ \\ stellite-faced seat and ; 
. disc. t 


ut 
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RUGGEDNESS 


A one-piece forged steel block serves as the 
common body for both valves in Yarway Unit 
Tandem Blow-Off Valves. 





You get rugged strength where you need it... 
added protection for your high pressure boilers. 


Whether in times of emergency, normal blow- 
down service, or acid washing, this high safety 
factor is a source of satisfaction to boiler 
plant operators. 


Yarway Unit Tandems combine al! advance- 
ments of modern metallurgy with experienced 


GROSS SECTION <_< a 
SEATLESS VALVE , 


POSITIVE ACTION 


When putting high pressure boilers on the line, 
or in times of emergency, you need positive 
action at the blow-off valves. 


With Yarways you have it. 


Both the hard seat-seatless combinations and 
the hard seat-hard seat combinations provide 
positive opening and closing with drop-tight 
shut-off. Open yokes permit visual indication of 
the disc position in the hard seat valve and of 
the plunger in the seatless valve. 


These are some of the reasons why more than 
Cross \Section through seat- 4 out of every 5 high pressure plants in the 
less (sealing) valve in open United States are Yarway-equipped .. . and 
position. (On pressures over among boiler plants of all pressures, more than 


1500 psi two hard seat valves 16,000 are Yarway-equipped 
a ase Write for your free copy of Yarway Blow-Off 


Valve Bulletin B-425 (pressures to 400 psi) or 
Bulletin B-433 (pressures to 2500 psi). 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
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BACKWASH FLOW CIRCUIT IN WORTHINGTON HOT-PROCESS SYSTEM shows how independent Built-in, 
annular wash-water compartment® provides clean, hot, chemically inert water for backwashing 
and reclaims it without affecting operating velocities in treating zone, or subjecting hot zeolite to 
temperature changes. Backwashing is accomplished by recirculation of the clarified wash water. 

*Reg. U.S. Pat. Off. 2,263,398 


You can’t wash clean with dirty water! 


How Worthington Hot-Process Water-treating systems backwash 
with CLEAN, hot, chemically inert water 


When you're considering hot-process water-treat- 
ing systems with hot zeolite, filters, or both, don’t 
overlook backwashing facilities. 

They must be well designed, or the system cannot 
give smooth, efficient, trouble-free performance. Wor- 
thington engineers recognized this fact when they 
designed their first hot-process system. Today, every 
Worthington standard Hot-Z or conventional system 
provides exclusive independent facilities for backwash- 
ing zeolite or filters with clean, hot, chemically inert 
water without disturbing the normal flow through 
the reaction bank. 

Worthington water-treating specialists don’t believe 


you can wash clean with dirty water. 

This unique backwashing provision is just one of 
many Worthington patented features, but it alone 
will more than justify your selection of a Worthington 
system for hot-processing boiler feedwater in your 
plant. 

If you have a problem, whether it involves filtra- 
tion, precipitation, or zeolite treatment, Worthington 
specialists will be happy to study your water-treating 
problem and recommend the proper system. Just 
write, stating service conditions in detail, to Wor- 
thington Corporation, Water Treating Division, 


Harrison, N. J. 33.1 


ZEOLITE COLD PROCESS PRESSURE FILTERS 


Worthington Makes More of the Equipment for ALL Types of Water Conditioning Systems 
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A Big Help 


on small—as well as big—deaeration jobs 





Small deaerators are big business at Worthington! 

That’s why the plant with small-capacity require- 
ments will benefit by getting acquainted with the com- 
plete range of Worthington deaerating equipment. 


Worthington Gives You All Types, All Sizes 


Worthington deaerating heaters and deaerators are 
built in sizes to handle from a few thousand pounds an 
hour to over a million. They are tailor-made to fit the 
particular requirements of each job. Special designs are 
available for operation with scale-forming water. 

Both tray and steam-jet types are made—with ex- 
ternal surface-type vent condensers or internal direct- 
contact vent condensing. They can be furnished for 
any practical operating pressure—constant or variable 
—or for vacuum operation. 


AUGUST 1953 


With a complete range of sizes and types at their 
fingertips, Worthington engineers can competently 
recommend the design best suited to your requirements. 

Remember, too, Worthington designs are-backed by 
over 50 years experience in the design and manufacture 
of direct contact feedwater heaters and over 100 years 
experience in hydraulic machinery. 

Send your water treating problem to Worthington 
Corporation, Steam Power Division, Harrison, N. J. 


WORTHINGTON 
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THIRTY WORTHINGTON BOILER FEED PUMPS havebeen purchased by theSouthwestern 
Public Service Company of Amarillo, Texas. The two boiler feed pumps above, 
installed at Southwestern’s new Plant X, deliver 1165 gpm, at 1125 psi total head. 


Worthington helps bring more power to the Southwest 


30 Worthington boiler feed pumps installed 
by Southwestern Public Service since 1945 


Plant X, ten miles north of Amherst, Texas, is 
the newest and largest of the Southwestern Public 
Service Company’s eleven generating stations. Since 
September, 1945, Southwestern Public Service has 
been expanding, building new stations to meet the 
Southwest’s increasing power needs. 


Worthington has played an important part in this 
expansion. During the past eight years, thirty Wor- 
thington boiler feed pumps have gone into South- 
western Public Service power plants. In Plant X 
alone, Worthington has supplied, in addition to the 
boiler feed pumps, heater drain pumps, water sof- 


teners, sump pumps, air compressors, and the open 
feed-water heater. 


Power engineers everywhere have found that Wor- 
thington has kept pace with the increase in capacity 
and pressure of steam generating units and is pre- 
pared to furnish boiler feed pumps for any modern 
power plant requirements. 

We'd like to hear about your own pumping prob- 
lems. Get in touch with your nearest Worthington 
district office, or write directly to Worthington Cor- 
poration, Centrifugal Pump Division, Section C.3.5, 


Harrison, N. J. C.3.5 


For Boiler Feed 
Service. Capacities 
to 1,500 GPM; 
Heads to 1,000 feet 


For Boiler Feed 

ice. Capacities 

> to 3,000 GPM: 

Capacities to 1,400 ’ Heads to 7,000 feet. 

GPM; Heads to 650 35.000 

feet. g ons HERES tO SES 
eet. 


The World's Broadest Line Assures You the Right Pump for Every Job 
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WORTHINGTON TYPE YC-2 COMPRESSORS supplying compressed air for the Coos Bay, Oregon plant of the 
Evans Products Company. These units are supplied with high-efficiency Three Step Variable Capacity Control. 


Coos Bay plywood plant smooths out vibration problem 


THE QUIET-OPERATING WORTHINGTON FEATHER* VALVE is made up 
of a series of thin flexible strips of ribbon steel, held in position over 
rectangular openings, by curved milled guards. The valve strips lift 
and flex uniformly against the curved guards. In addition to quiet 
operation, the absence of impact results in long valve life and low 
maintenance costs. 


¥-TYPES BALANCED ANGLE WORIZONTAL PORTABLE 


ONLY WORTHINGTON COMPRESSORS 


Heavy vibration had caused tube trouble in the steam 
generating equipment at the Coos Bay, Oregon, plant of 
the Evans Products Company. 

When it came time to install new compressors in this 
critical area, plant engineers solved their problem by 
choosing two quiet-running Worthington YC-2’s. 

After three years, the low-vibration performance of the 
two Worthingtons was so satisfactory that another YC-2 
was ordered and installed this year—making an all- 
Worthington compressor installation. 

Contributing to the smooth operation of Worthington 
compressors are the exclusive Worthington Feather* 
valves—the lightest, simplest and most efficient valves 
ever developed for compressor operation. Valve seating 
is always quiet and positive. 

Write us about your compressor problem. Worthington 
Corporation, Compressor Division, Section K.3.1, Buf- 
falo, New York. 
*Reg. U. S. Pat. Off. 


K.3.1 


GAS ENGINE 
COMPRESSORS 





GIVE YOU FEATHER VALVE PERFORMANCE 
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4 Republic positioners con- 

trol inlet vanes on draft 
fans to supply correct 
amount of air to furnace. 
Master pneumaticimpulses 
keeps draft control in 

«step with fuel and load 
demands. 


Looking down the firing 
aisle of Manila Electric's 
Rockwell Station. Repub- 
lic regulator in fore- 
ground controls flow of 
fuel oil to burners. Reg- 
ulator and draft controls 
keep fuel and air in cor- 
rect proportion for all 
loads. Master control 
panel is at right. 
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All three boilers are checked and 
controlled from this master control 
panel which contains Republic 
gauges, recorders, continuous inte- 
grators, manual-automatic transfer 
sub-panels and biasing sub- panels 
for adjusting oil-air ratio. 


* 
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COMBUSTION CONTROLS 
to get maximum combustion efficiency 


1945. Manila is a shambles. Rebuilding of pre- 
war power equipment starts. But power demands 
skyrocket. It's necessary to bring in a floating 
30,000 kw power station to meet the emergency. 
Electrical demand grows until it is even more than 
pre-war power facilities can handle. Distribution 
transformers must be worked until the insulating 
oil boils; sub-station transformers must be con- 
stantly cooled with a water spray; wires turn cherry 
red because the overloads are so great. 


That was the Manila power situation after the 
war. Now, Manila Electric Company, who had to 
meet this demand, is over the “hump.” One big 
reason is its modern new power station which is 
capable of generating 50,000 kw. Designed by 
Gilbert Associates, Inc., it contains three oil-fired 
boilers, each rated at 250,000 lbs. per hr. at 
875 psig and 910° F. To maintain the operation 


REPUBLIC FLOW METERS CO. 
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of these boilers at maximum efficiency under all 
load conditions, Republic Automatic Combustion 
Controls have been installed. Pressure reducing 
valves and controls plus feedwater pump controls 
were also furnished by Republic. 


This is but one example of power stations all 
over the world that are equipped with Republic 
Combustion Controls. Recent over-seas installa- 
tions include stations in Italy, Greece, Chile, India 
and Australia. 


Wherever the station, whatever the fuel, draft 
arrangements or load ~haracteristic, Republic 
Combustion Controls can operate boilers to hold 
fuel and air in the correct amounts and proportion 
for maximum combustion efficiency. 


Get the details in Data Book S-21 or contact your 
nearby Republic field engineer. 


@ 2240 DIVERSEY PARKWAY * CHICAGO 47, ILLINOIS 





- . 


Over 30 Ingersoll-Rand Diesel 


Engines generate electric power 
for north polar air base... 


Here at Thule —civilization’s northernmost outpost, only 900 miles 
from the pole — the fierce arctic winter is 8 months long, with tempera- 
tures of 50 below zero and hurricane winds up to 150 miles an hour! 
At an isolated outpost like this, the traditional dependability of Inger- 
soll-Rand diesel engines is a tremendous asset. 

The engines generate electric power for the new 480 acre American 
air base at Thule. Three of them are shown above during construction 
of one of the power plants. 

The engines were shipped completely assembled. Their compact 
design and low weight-to-horsepower ratio simplified handling and in- 
stallation under very difficult conditions. Low fuel consumption, too, 
is an important consideration for a diesel engine installation such as at 
Thule. It’s also one of the reasons why I-R diesels are repeatedly selected 
when economy of operation and heavy-duty service must be combined. 

Ask your nearest Ingersoll-Rand engineer to tell you about the many 
other inportant advantages of I-R heavy-duty 4-cycle diesels — built 
in sizes from 200 to 900 hp. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


946-7 


Sitting on top of the world 
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Construction of the diesel power 
plants at Thule was an ingenious so- 
lution to one tough problem called 
“perma-frost”, a condition in which 
the earth a few feet below the sur- 
face is frozen to rock-like hardness. 
Ordinary building foundations were 
ruled out. The diesel-generator units 
were bolted to thick concrete slabs 
resting on piles set into the frozen 
ground. Buildings were constructed 
around them with floors iaid on tim- 
bers above the ground. The under- 
floor air space insulates the building 
from the earth — and heavy concrete 
weights anchor the structures against 
the strong winds. 


COMPRESSORS + ROCK DRILLS * AIR TOOLS * TURBO BLOWERS * CONDENSERS * CENTRIFUGAL PUMPS * DIESEL AND GAS ENGINES 
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AMERICAN BLOWER 


Centrifugal Compressors 


AMERICAN BL 


American Blower Centrifugal Compressors offer out- 
standing design features which improve. efficiency, 
facilitate installation and minimize maintenance. 

In the cutaway view, above: (1) Improved, scroll- 
shaped, casing design increases Compressor. efficiency. 
(2) Unobstructed diffuser passage efficiently converts 
velocity energy into pressure. (3) Annulus packing, 
having machined labyrinths, minimizes recirculation of 
gas around the impeller inlet. (4) Removable inlet 
nozzle. (5) Aerodynamic design of impeller blades 
results in high efficiencies. (6) Welded-steel baseplate 
“stress relieved” prior to machining, assuring main- 
tained alignment. 


For data, ask our nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, L‘D., WINDSOR, ONTARIO 


Division of Americay Raniator & Stavdard Savitary conrors 


8. 


AMERICAN © BLOWER 


YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


Seung home and industry 


AMERICAN-STANDARD - AMERICAN BLOWER + CHURCH SEATS & WALL TLE 











American Blower Single Stage Centrifugal 
Compressors are available in sizes 30 to 
600 h.p., and pressures 114 to 334 Ibs. 


AAA AAA LA“ 


+ DETROIT CONTROLS - KEWANEE BOILERS - ROSS EXCHANGEPS 





For information concerning American Blower or Canadian 
Sirocco power plant equipment, please call the nearest 
Branch Office or Sales Representative. They are strategi- 
cally located for your convenience in the cities listed below. 


AMERICAN BLOWER CORPORATION 


Albuque rque, New Mexico 


Atlanta, Georgia 
Baltimore, Maryland 
Birmingham, Alabama 
Boston, Massachusetts 
Buffalo, New York 
Charleston, West Virginia 
Charlotte, North Carolina 
Chicago, Illinois 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 

Dallas, Texas 

Dayton, Ohio 

Denver, Colorado 

Des Moines, lowa 
Detroit, Michigan 

El Paso, Texas 

Grand Rapids, Michigan 
Greenville, South Carolina 
Houston, Texas 
Indianapolis, Indiana 
Jacksonville, Florida 
Kansas City, Missouri 
Knoxville, Tennessee 

Los Angeles, California 
Louisville, Kentucky 


*Sales Representatives 


AMERICAN-STANDARD - 


, Memphis, Tennessee 
*Miami, Florida 
Milwaukee, Wisconsin 
Minneapolis, Minnesota 
New Haven, Connecticut 
*New Orleans, Louisiana 
New York, New York 
Newark, New Jersey 
*North Hero, Vermont 
Oklahoma City, Oklahoma 
Omaha, Nebraska 
Philadelphia, Pennsylvania 
* Phoenix, Arizona 
Pittsburgh, Pennsylvania 
* Portland, Oregon 
Reading, Pennsy!vania 
Richmond, Virginia 
Rock Island, [linois 
St. Louis, Missouri 
‘Salt Lake City, Utah 
San Francisco, California 
Schenectady, New York 
*Seattle, Washington 
South Bend, Indiana 
Syracuse, New York 


AMERICAN BLOWER .« 


CHURCH SEATS & WALL TILE - 


DETROIT CONTROLS - 


*Tampa, Florida 
Toledo, Ohio 
Washington, D.C. 


CANADIAN SIROCCO COMPANY, LTD. 
*Calgary, Alberta 
*Edmonton, Alberta 
* Halifax, Nova Scotia 

Hamilton, Ontario 
“Kirkland Lake. Ontario 

Montreal, Quebec 

Ottawa, Ontario 
*St. John’s. Newfoundland 
*Svdneyv. Nova Scotia 

Toronto, Ontario 
*Vancouver, British Columbia 

Windsor, Ontario 
“Winnipeg, Manitoba 


AMERICAN ‘@) BLOWER 


AMERICAN BLOWER CORPORATION 
DETROIT 32, MICHIGAN 


CANADIAN SIROCCO COMPANY, LTD, 
WINDSOR, ONTARIO 


sion ot American Rapiaror & Stavdard Savitarg conroaanon 


KEWANEE BOILERS - ROSS EXCHANGERS 








From 2-foot 
rocks to glass 


B. F. Goodrich 
grommet belts 
| at work 


2 


Huge rocks, sometimes 18 to 24 inches thick, are loaded into 
this breaker and spun around till they’re broken into little 
>ieces. But just picture the jar every time another load of 
Gechiees is dumped in, and the shock to the V belts used to 
turn the breaker. The jolting action caused ordinary belts to 
wear Out too soon—usually = & only two months’ work. To find 
out how this problem was solved — see the following pages. 





Two-foot rocks (continued 


é Sen is 





The belts that t turn the big rock breaker shown on preceding page must be extra strong to stand hard pulls and shock loads. 


The plant owner solved the problem 
described on the preceding page when 
he had a set of B. F. Goodrich grom- 
met V belts installed. Because they're 
built to take shocks and heavy loads, 


RR Retin... SERN a . 4 the grommet belts are lasting 30 
Se Se ee maattyy - F % longer than any belt ever used before, 
% t Fe. 4 e and they also do a better job of run- 
Beaty p ning the breaker. ‘Hen are the basic 
reasons BFG grommet belts outlast 

and outperform ordinary V belts: 


Strongest V belt made 


All the load-carrying cords in grommet 
belts are concentrated in twin grom- 
mets. These grommets are cord loops 
made like giant twisted cables except 






f 
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B. F. GOODRICH GROMMET V BELT 





that they’re endless. Since there are no 
center cords, the grommet belt is more 
flexible, and so can ‘‘give’’ temporarily 
and absorb shock loads. As a result, 
grommet belts last 20 to 50% longer, 
depending on the service. (The more 
severe the service, the greater the in- 
crease over ordinary belts.) 


No weak spots 

The section where cords overlap is the 
weak spot in ordinary belts. That's 
where 80% of V belt failures occur. But 
in grommet V belts this cause of belt 
failure has been eliminated. The grom- 
mets are endless. There are no splices 
or overlaps—no weak spots to cause 
premature belt failure. 

Y; more gripping power 
Grommet V belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they're more flexible, grip 
sheaves better. Size for size, grommet 
belts give 4 more gripping power with 
less slip, pull heavier loads with a high- 
er safety factor. And because there is 
less slip, there is also less surface wear. 

Less stretch 


In ordinary belts under tension, the 
center cords loaf, the outer cords over- 
work because tension is greater near 
the driving faces. Grommet belts, with 
no center cords, have much more 


2 + i oe i ‘ 
strength and less stretch. Grommet SS} a... \ 
belts stretch, on an average, only about ae — 
Ys as much as ordinary belts. Fe / So es 


Save 3 ways 

With grommet belts, you save on re- 
placement costs because they last 20 
to 50% longer. You save on produc- 
tion costs because machines keep run- 
ning with fewer interruptions. And 
you save on maintenance costs because 
the V belts need less attention. Yet 
these savings they can make for you 
are all clear profit because grommet 
belts cost not one cent more than 
ordinary V belts. 


Texas tall 
Story » 


These V belts operate on two floors 

in a Texas cotton gin, running cleaning 

machines where stalks are separated 

from cotton. Flat belts previously used 

couldn't take the constant flexing over 

small pulleys, were wearing out in only 

two months. Worse still was the con- 

stant maintenance. Every 24 hours the 

gin had to shut down while the belt 

was re-laced. Then grommet V belts 

were installed. They gave absolutely 

no trouble during the entire 1952 gin- 

ning season, show no sign of wear, and 

have increased production by giving Se 
uninterrupted service. ee ee Ais - 


~ 


Belts previously used here took a lacing every 24 hours, lasted only two months. 











B. F. Goodrich 
grommet belts 
at work 


Best by 


Driving a pulp beater is tough service for 
V belrs. Heavy loads, shock, long hours 
often cause premature belt failure. One 
paper company decided to test several 
brands of V belts to check performance. 
All belts were installed at the same time 
on identical pulp beaters. B. F. Goodrich 


used the set of regular grommet belts you 
see in the picture. All other manufacturers 
put on “‘super”’, premium-priced belts. After 
2’ years, the paper company engineers re- 
port complete superiority for BFG grommet 
belts from the standpoint of smooth oper- 
ation, uniform stretch, absence of wear. 


These typical examples (see preceding pages) 
tell you why B. F. Goodrich grommet belts 
are superior to ordinary V belts—prove 
they last 20 to 50% longer—yet cost no more. 


The B. F. Goodrich Company 


Department \\-67 


Akron, Ohio 


C) Send set 


iser 


J 


experiences and showing 


actual installations where grommet belts outlasted all others 


0) Please have a BFG dis 


save money 


Name 
Firm Name 


Address 


with gror 


I find how I can 


Grom Bells, 
B.E Goodrich 


FIRST IN RUBBER 











to Solve Boiler Problems 
caused by 


HIGH CIRCULATING 
RATES 


Se 


ALLIS-CHALMERS 
| WATER 
CONDITIONING 


Equipment — Chemicals — Service 


Equipment for all water treatments 
is available from Allis-Chalmers. Picture 
shows feeder installaticn similar to equip- 
ment used in water side protection of boil- 
er surfaces. 





Recent trends toward high circulating and high heat 
transfer rates mean that careful attention to water side 
protection of boiler surfaces will pay off in lower fuel 
costs and easier maintenance. Information that will help 
you analyze this problem and work out an effective solu- 
tion is contained in Allis-Chalmers water conditioning 
Bulletin 43. It explains the problem. It tells what solution 
is available. And it tells how to apply this solution. 


Based on Allis-Chalmers Experience 
Bulletin 43 is one of a series of Allis-Chalmers bulletins 
on water conditioning problems. Each of these bulletins 
contains information that will help you solve some of 
your problems. They are based on Allis-Chalmers wide 
experience handling water problems for nearly every in- 
dustry. In addition, they are based on Allis-Chalmers 
long experience building steam turbines and power plant 
equipment. 

Complete Service Available 
Allis-Chalmers gives you complete water conditioning serv- 
ice. You can get analyses and reports on your problems. 
You can get the chemicals needed in all water treatments. 
And you can get the equipment needed in any system. 

A-4035 


For your copy of Bulletin 43 on internal treatment 
for water side protection of boiler surfaces, write Allis- 
Chalmers, Milwaukee 1, Wisconsin. Or better, call 
your nearby Allis-Chalmers ‘district office and have an 
Allis-Chalmers representative consult with you on your 
water problems. 








ALLIS-CHALMERS <) 
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NEWS ABOUT “TEFLON” 


How Valve Components of Du Pont “Teflon”’* 
Are Giving Improved Performance at Less Cost 


“ver since _ - 
. Since Du Pont “Teflon” tetrafluoroethylene 


resin was developed, it has found an ever-increasing 
use as a material for valve components — gaskets, 
packings, seats and discs, plug valve components and 
diaphragms. It provides a unique combination of 
properties which are of particular interest to manufac- 
turers and users of valves. Among these properties are: 


eo CHEMICAL INERTNESS 


Du Pont ‘Teflon’ is completely unaffected by 
acids, alkalis, aliphatics, aromatics, chlorinated 
hydrocarbons . . . all chemicals except molten 
alkali metals, and fluorine at elevated tempera- 
tures. 


HEAT RESISTANCE 


Gives continuous service up to 500°F. 


LOW-TEMPERATURE TOUGHNESS 


Has been used satisfactorily 
320°F. 


at temperatures as 
low as 


@ LOW COEFFICIENT OF FRICTION 


Lets the valve operate more easily. Eliminates the 
need for lubrication. 


¢ EROSION RESISTANCE 


Resists erosion by impinging fluids. 


Here are some examples 
that show how valve com- 


ponents of Du Pont “Teflon” give outstanding per- 
formance and long service life . . . decrease production 


downtime, provide important savings in labor and 
material. 


Chemical porcelain valve manufactured by the 
Lapp Insulator Co., Ine., Le Roy, N. Y. 


GASKETS AND PACKINGS 
Gaskets and packings of Du Pont ““Teflon”’ give outstand- 
ing performance—often last longer than the valve itself. 
Packings of ‘““Teflon”’ are now available in braided, bulk, 
impregnated, woven asbestos, extruded and molded forms. 
With such packings, gland nuts require only a minimum 
of tightening to achieve a tight seal. Less torque is required 
to operate the valve. In some cases such packings have 
permitted the miniaturization of the packing gland. 
Gaskets of ‘““Teflon’”’ are now available in many forms, 
which include solid, jacketed, spiral wound, and asbestos 
and glass types impregnated with ‘“Teflon.’’ Many users 
have now standardized on 
Du Pont ‘‘Tefion.”’ 


packings and gaskets of 





Valves with components of Du Pont “Teflon” are 


» ry 
being 


CHEMICALS 
FERTILIZERS 
PETROLEUM 
SOAP 


CHLORINE 
FOODS 
PLASTICS 
SUGAR 


used by manufacturers and processors of: 


DYES 
INSECTICIDES 
RUBBER 
TEXTILES 


EXPLOSIVES 

PAPER 
PHARMACEUTICALS 
PHOTOGRAPHIC FILM 
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Needle valve manufactured by 
Alloy Steel Products Co.. Linden. N. J. 


SEATS AND DISCS 


The success of ‘“Teflon”’ in gaskets and packings led to its 
use as a seat and disc material. The use of ‘“Teflon’’ has 
reduced the cost of manufacturing many types of valves 
by eliminating the need for lapping the disc into the seat, 
making valve parts interchangeable and_ simplifying 
design. Du Pont ‘“Teflon”’ gives better performance where 
hot and corrosive materials are handled. 


Saunders-Patent valve manufactured by 
Hilis-MeCanra Co.. Chicago. HI. 


VALVE DIAPHRAGMS 


The chemical inertness and thermal stability of Du Pont 
‘*Teflon”’ have recently led to its development and use as 
a valve diaphragm. This diaphragm is pure ‘“Teflon,”’ and 
has been designed for continuous operation at pressures of 
100psi and temperatures of 400°F. 
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Plug valve manufactured by 
The Duriron Co.. Ine... Dayton, Ohio 


PLUG VALVE COMPONENTS 

Used in plug valve components, Du Pont ‘“Teflon”’ is es- 
pecially valuable because of its low coefficient of friction 
and non-adhesive characteristic. These properties prevent 
the plug cock from sticking or freezing in the valve body. 
Before ‘“‘Teflon’”” was developed, this problem was often 
overcome but required intricate design and costly fabrica- 
tion. With ‘‘Teflon,’’ these plug valve components have 
simplified design and are produced inexpensively. In one 
case, a plug valve sleeve was developed, and in another, a 
plug cock washer was used. In both cases, Du Pont ‘“Teflon”’ 
gave excellent results. 


The Polychemicals Department of the Du Pont Com- 
pany supplies ‘““Teflon’’ in the forms of molding powders 
and aqueous dispersions. These forms are converted into 
various valve components and molded articles by a number 
of manufacturers for use in chemical and allied equipment. 
For further information, write: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department, Room 268 
Du Pont Bldg., Wilmington 98, Delaware. 


*REG. U.S. PAT. OFF. 
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BETTER THINGS FOR BETTER LIVING 
.»» THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 








For every Electrical need 


CHLOK General 
ELECTRICAL 


GENERAL INDUSTRY MFRS. ELECTRICAL APPARATUS 


MUNICIPAL RAILROADS SHIPBUILDING - SHIPYARDS 


GENERAL CABLE 


a“ 


Cs 
“More Power ‘~ jf You™ 


a it ~~ 


Executive Offices: 420 Lexington Avenue, New York 17, N. Y. 
Sales Offices in Principal Cities of the United States 
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able ARG 
WIRE ani CABLE 


‘S 


\& Copper, bronze and aluminum conductors 
in thousands of different sizes and types of 
product. Constructions and insulations 

of every modern variety. 


This is General Cable, a prime source of 
supply for everyone who generates electricity, 
distributes electricity or utilizes electricity. 


Whatever your electrical wire and cable 
need, whenever you need it—say “General ONE Source of 
Cable” to your purchasing agent, your 


distributor—or call on the nearest ona : 
General Cable office. omplieteness 
of Service 


ONE Standard of Quality 


Complete Supply 


For Quicker Service Anywhere in the United States...General Cable maintains 


22 Sales Offices 

14 Resident Sales Representative Locations 
Over 600 Distributor Sales Locations 

6 Regional Stock Distribution Points 


6 Manufacturing Plants and Stocks 
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ONE OF FIVE 2000-HP G-E SYNCHRONOUS MOTORS USED FOR AIR-COMPRESSOR DRIVES AT FORD MOTOR CO., ROUGE PLANT. 


FOUR REASONS WHY G-E SYNCHRONOUS MOTORS 


1. STRONG, FABRICATED FRAMES .. . 


The welded steel-plate stator frame provides maximum rigidity 
in a comparatively lightweight construction. The sturdy channel- 
shaped frame consists of a wrapper plate firmly secured by continu- 
ous welds to rigid side plates. This design. proved by years of 
operating experience, affords more than ample strength for clamp 
ing and supporting the stator core. 


i 


Brushes on G-E synchronous motors are a product of G-E team- 
work. Close co-operation between machine designers and laboratory 
engineers means you get the right brush on the right motor for 
your particular application. In addition to extensive research and 
testing, all new and improved grades of brushes are thoroughly 
field-tested before approved for standard use, 











Dependable G-E Synchronous Motors 
on 24-Hour Assembly-line Service 


Ford Motor Company uses 
G-E synchronous motors 
for air-compressor drives 


Compressor-motor dependability is really put to test on 
‘round-the-clock service at Ford Motor Company’s Rouge 
plant. Compressed air is used 24 hours a day on many 
assembly operations, and a dependable supply is vital to 
keep production lines moving. 


To furnish this all-important air, five 2000-hp G-E syn- 
chronous motors drive reciprocating compressors con- 
tinuously—with only slight reductions in demand on 


certain shifts. 


G-E synchronous motors can be relied upon for such 
continuous service with minimum downtime. You can 


depend on them because in back of every G-E synchronous 
motor stand more than half a century of motor engineer- 
ing leadership . . . superior research and testing facilities 
to assure excellent component materials . . . and a corps 
of experienced craftsmen who are proud of the equipment 
they build—and build it to last. 

The next time you consider a drive for heavy, continuous- 
service equipment be sure to call in your G-E representa- 
tive to discuss any special application problem you may 
have. Have him explain the many money-saving uses for 
G-E synchronous motors and point out their operating 
economies. 

In the meantime, you can obtain more information on G-E 
synchronous motors by writing for these publications: 
GEA-5332, “Low-speed Synchronous Motors,” or GEA- 
5426, “High-speed Synchronous Motors.” Write to 
Section 770-29, General Electric Co., Schenectady 5, N. Y. 


Goa Cine fe pow conflilence we 


GENERAL @@ ELECTRIC 


LONG, DEPENDABLE SERVICE... 


3. LONG INSULATION LIFE... 


Insulating materials, manufactured in our own factories by the 
most modern methods, conform to rigid G-E specifications and 
are applied by experienced operators, above. Thus coils are uni- 
form, interchangeable, mechanically rugged, and moisture resisting. 


4. LOW-RESISTANCE CONNECTIONS ... 


For dependable operation, stator windings are silver brazed, as 
shown above. Joints of this type have low electrical resistance, 
exceptional thermal and mechanical strength. These important 
properties are difficult to obtain by other methods. 








MAXIMUM FLOW... 


CONSOLIDATED 
SAFETY VALVES 








Give you that— and more! 


GREATER DISCHARGE CAPACITY that is there when you need it... tightness 
that you can depend on month-after-month...and other design 
features for high pressure, high temperature service mean one valve 
only — the Consolidated Maxiflow Safety Valve. 


You can rely on the Maxiflow. Punishing laboratory tests and the 
toughest field services have demonstrated the functional ruggedness 
and dependability of the Maxiflow. Design advantages include: 


Thermodise Sect For Permanent Tightness. Equalizes temperature dif- 
ferentials when the valve reseats after blowing, minimizes thermal 
stresses, prevents seat distortion. 


Design And Materials Assure Retention Of Popping Point. Special alloy 
steel is used to obtain stability of the spring support in the yoke 
rods, and a stainless steel spindle compensates thermally for any 
possible elongation of other parts that effect spring loading. 





Controlied Blowdown. Simply and externally adjusted while the 
valve is under pressure. 


Forged Mechanical Through Bushing. Provides constant entrance con- 
ditions for steam flow. There is no leakage due to porous castings. 


Whatever size safety valve you need — 112”, 2”, 2%”, 3”, or 4” — 
choose Consolidated Mazxiflow, the safety valve that sets a new 
standard in protection and service. Complete data, including capacity 
tables, are available in Bulletin 707. Write for a copy. 


A pr / ot MANNING, MAXWELL & MOORE, INC. sreatrorpd. CONN. 


MAKERS OF ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ INDUSTRIAL INSTRUMENTS 
HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES. BUILDERS OF ‘‘SHAW-BOX” CRANES, ‘BUDGIT’ AND 
LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


wi 1s0ON 9 
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21,000 hours young! 


@ This 1320-hp diesel engine has provided many 
hours of economical service for the City of Benson, 
Minnesota, Water and Light Department since it 
was installed in October, 1948. It has been operated 
on an average of 20 hours each day and has gener- 
ated over 13 million KW at an average load factor 
of 75‘c. 

In this hard-working diesel, the lubricating per- 
formance of SranpARD HD Oil has been outstanding, 
particularly in view of the fact that crude oil has 
been used as fuel. Visual evidence of the clean, 
protective lubrication provided by STanparD HD is 
presented in the above unretouched photograph of 
a piston removed from the diesel after 21,000 hours’ 


STANDARD HD 


TRADE MARK 


OIL 


operation. Deposits are at a minimum; rings are 
free. The original fill of Sranparp HD has not been 
changed, yet a recent examination and analysis of 
the oil showed it to be in excellent condition. 

Diesel operators throughout the Midwest are 
receiving service like this from STanparp HD Oil. 
The Standard Oil lubrication specialist serving in 
your section of the Midwest will be glad to give you 
information about the use of STANDARD HD in plants 
near your own. Just phone your local Standard 
Oil office. Or, write: Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 


» 


STANDARD OIL COMPANY (STANDARD }) (indiana) 


| 





Check Armendecer Quality—Feature by Feature—and you'll know 


WHY 


AMERICAN CRUSHERS 


can reduce coal 


EASY ACCESS TO ADJUSTMENTS. Constant improvements in 
design over the years has produced a crusher with all adjustments 
external—and adjustable while the crusher is in operation. 


io entire frame of an American Crusher is of sec- 1 
tional design. This means easy, convenient dismantling 
for quick inspection or replacements in the crushing 
chamber. All members are securely bolted together 
with coupling bolts. Abutting joints are machined for a 
dust-tight fit. The result is a crusher designed for maxi- 
mum operating efficiency, with minimum shut-down 


time or lost production. 


EASY ACCESS TO PARTS. The rotor of an 
Coal Samplers American Crusher, with its rows of American-Origi- 
Coal Crushers up to 800 TPH. nated Rolling Shredder Rings, is readily accessible 
‘ . by removal of the top section. Rings can be reversed 
WRITE for special bulletin. or replaced in a short time. Other parts, too, includ- 
ing the liners, are easily reached for periodical check. 


at 
WA 


\\ - , 


/ —T} r 

PULVERIZER COMPANY U Originators and Manufacturers of King Crushers and Puluerigers 
— ~ ~ %, : 

S  -“N\/ 1349 MACKLIND AVE. e SAINT LOUIS 10, MO. 


"a 
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Look for These 
Signs of GOOD PMP DESIGN 


ae BEE TRE RT 
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CAST SHAFT SLEEVES, COUPLINGS hove Masic-Grip 
not commercial tubing, save the HEAVY HORIZONTAL SPLIT quick change bushings for pump and 


shaft from wear. Sleeves extend 


"i drive shaft, Pin and rubber bushing 
through the stuffing box and seal tag ge ae pore a type usually used, Removal for main- 
at the impeller hub. with suction sits ree Claaee No tenance is easy. 

cated in lower half for easy inspection 
without disturbing piping. 


BALL BEARINGS moy be fur- 
nished for either oil or grease lubri- 
cation, Sleeve bearings also avail- 
able in larger sizes. 


GENEROUS STUFFING BOX 
LENGTH contains sufficient pack- 
ing to keep stuffing box maintenance 
low. Provision is made for sealing 
water connections or for grease seal 
if these are required, 


DOUBLE SUCTION ENCLOSEP 
IMPELLER is precision turned and 
carefully balanced to assure vibrationless 
operation and close wearing ring clear- 
ance. Water passages are hand finished 
to a smooth surface. 


STANDARD AND SPECIAL MATERIALS are 
available for many types of service where government regula- 
tions permit. Iron, bronze, stainless steel and combinations of 
these materials handle both alkaline and acid solutions. Stand- 
ard sizes carried in stock range from 10 to 7000 gpm with 
heads as high as 475 feet. 


is eR eo 


Sold... 
Applied... 


THESE DESIGN AND CONSTRUCTION features of Allis-Chalmers Serviced... 
double suction pumps assure long pump life and low mainte- 
nance costs. Every A-C double suction pump is carefully tested by Allis-Chalmers Authorized Distributors, 


on the most modern pump testing equipment in the industry. ee ee 


throughout the country, 


. Complete Pumping Unit (a (mm morcrns—% te 
Allis-Chalmers can furnish the complete pumping unit ~ A == 25,000 hp and up, 
= 


pump, motor, control and drive — all of coordinated design sade 

and manufacture. CONTROL — Manvoal, 
Whatever your pumping problem, call your nearby Allis- tegen their 

Chalmers Authorized Distributor or District Office. Or write an aaaciee aah 


for Bulletin 08B6146. Allis-Chalmers, Milwaukee 1, Wisconsin. nents for complete con- 


A-3952 trol systems. 


Texrope, Magic-Grip, and Vari-Pitch ore Allis-Chalmers trademarks. 4 N 
| a TEXROPE V-belts in 
f \ all sizes and sections, 
> standard and Vari- 
| Pitch sheaves, speed 
ey 5 changers. i 
SER AOA 
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Install Switchgear 


Outdoors 


GET CONVENIENT OPERATION PLUS COMPLETE PROTECTION 


When building-cost considerations suggest outdoor 
switchgear installations, you'll naturally want equip- 
ment that can be most conveniently operated and 
maintained in the open...and weatherproofed to 
protect against rust and corrosion. Westinghouse Out- 
door Metal-Clad Switchgear meets these specifications. 
Convenient Operation and Maintenance — Easily 
operated horizontal drawout circuit breakers eliminate 
lifting and lowering. A few turns of a crank connect 
or disconnect the breaker. Breakers of like rating are 
interchangeable and are easily rolled on the adjust- 
able-height transport truck with its combination latch- 
ing device for breaker and stationary structure. 

Weatherproof Construction—Utilizing rigid, self- 
supporting, jig-welded construction features, 
Westinghouse Outdoor Metal-Clad Switchgear is 


HIGH POWER LABORATORY 


equipped with a weatherproof housing, special under- 
frame or base, and access doors at both front and rear 
of the unit. Space heaters and special ventilators in 
each unit reduce the possibility of condensation. As 
long-term protection against rust and corrosive ele- 
ments, the metal frame is Bonderized, prime and 
finish painted, and the base receives a heavy spray 
application of all-weather undersurface coating. 

For complete facts on outdoor or indoor metal- 
clad switchgear, write for Booklet 5306. Address: 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. 1.60793 


: METAL-CLAD  ‘ , 


SWITCHGEAR 
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How to get 
longer life out of your 
ortable cords and cables! 


USE junction or distribution boxes 
for making multiple power connec- 
tions in working places. 


cables running over steam pipes or 


Rea NOT have portable cords and 
other heat-transmitting equipment. 


fuses or circuit 

breakers of the 
proper rating for the 
service. Make sure that 
circuit breakers will 
operate properly. 


i 


4 2 PROTECT cables with 


motors and high voltage equipment. 

The ozone generated by sparking 
commutators attacks rubber jackets, 
causing cracking. 


Bm cables away from sparking 


by heavy equipment. Running over 

the cable a few times may not cause 
immediate failure, but may do internal 
damage which will shorten its life. If 
the cable must be run across an aisle, 
place boards on either side as one would 
for a hose. If it is in use for only a short 
time, it should be thrown over the truck. 


3 PROTECT cables from being run over 


USE flame-resistant 
cables wherever 
possible. 


possible, use I.P.C.E.A. recom- 
mended current ratings. 


] AVOID overloading of cables. Where 


FOR FREE REPRINTS OF THIS PAGE, WRITE TO ADDRESS BELOW. 


Electrical Wire and Cable Department 
NEW YORK 20, 


ROCKEFELLER CENTER ° 
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around rough edges or sharp corners. 

Bruises and cuts hasten deteriora- 
tion of the jacket. Never yank cords to 
remove kinks or loosen them when 
caught on a projection. 


B run dragging portable cords 


pulleys or drums too small for the 
size of the cable; observe recom- 
mended I.P.C.E.A. minimum diameters. 


Q putes running portable cables on 


greases. If they do get into oil, 

they should be wiped off as soon 
as possible. Avoid having cords lie in 
pools of water, chemicals or grease. 


10 KEEP cords away from oils and 


quired current without overload- 

ing or overheating. They should 
be flexible (have sufficiently fine strands) 
for the intended use. 


11 BUY cables that can carry the re- 


\ G 
cL Qn 
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LUNKENHEIMER 
GLAND -TYPE 
BRONZE NEEDLE VALVES 


= ; a 
~—A aa a] 


with fine thread-pitch 
for precision throttling 


@ WHAT’S NEW ABOUT THEM? 


They have a new gland follower . . . they're 
redesigned from handwheel to seat opening 

. and yet they’re competitive in price with 
non-gland valves. 


e@ HOW ARE THEY FOR INSTRUMENTATION? FIG. 906 


Perfect. The handwheels lend themselves to 
delicate fingertip control. Fig. 1565 has a 
special indicator handwheel with numbered 
graduations and a spring lock, if you prefer. 
They’re compact, to fit behind instrument 
boards, and they have a very fine thread-pitch 
for close regulation. The seat angle is 30°. 
They handle 200 Ibs. Steam; 400 Ibs. W.O.G. 





@ HOW ABOUT THE STEMS? 


Take your choice of “Stemalloy’’* or steel in 
the globe design. “Stemalloy”* is Lunken- 
heimer’s exclusive wear-resisting bronze alloy. 
Steel stems are cadmium-plated to resist rust. 





@ WHERE CAN YOU FIND OUT MORE? 


Ask for Lunkenheimer’s new Needle Valve 
Bulletin 568. Your distributor has it, or we'll 
send you a copy. Write The Lunkenheimer 
Company, Box 360A, Cincinnati 14, Ohio. 





BRONZE* IRON ® STEEL 


*Patented alloy’ 


a O Ww NHEIME R 
THE ONE VROOQH NAME IN VALVES 
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Evaporators for eliminating the impurities from boiler feed make-up 
were originally developed for large power generating stations. 

However, the results obtained with G-R Type R Horizontal and 
Type H Vertical Bentube Evaporators in industrial plants all over 
the country have proved that moderate size plants can also fre- 
quently profit by the many benefits of distilling the raw water supply. 

This is a possibility well worth your investigation. Boiler feed 
purification by G-R Evaporators does not involve the use of chemi- 
cals nor require periodical water tests or manipulation by skilled 
operators. Moreover, it is the simplest method of eliminating raw 
water impuritiés. 


Write for complete information. 


THE GRISCOM-RUSSELL CO. 
MASSILLON, OHIO 





G-R Type R and Type H Evap- 
orators are adaptations of the 
larger Type J-2 Bentube Evap- 
orator—widely used by cen- 
tral power generating stations. 
They embody the exclusive 
scale-shedding G-R Bentube 
heating elements, and have 
many additional distinctive 
G-R features that assure ample 
capacity, pure dry vapor, long 
service, low maintenance ex- 
pense and convenient attend- 
ance. 


CG] 3} Bentube Evaporators 


HEAT TRANSFER APPARATUS 
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Unloaded 3,207,708 Tons 








SRE BIN: SHAKEOUT.| 


eg. 1 EE LOERE IESE 


ENGINEERING DATA 


MODELS: 5-ton HD (Heavy Duty) . . . 34%-ton GS 
General Service) ... Both fit all hopper bottom cars in 
domestic service. 

‘ ‘py * +” 
DUTY: GS Model generally recommended for 10 cars . : Seat 7, 
per day, HD Model up to 100 cars per day handling ¢. oa 
wet, compacted or partially frozen loads. (Capacity Ss “Ys 3 = ek AS. 4 
figures vary depending upon characteristics of ma- ES i 


. iyo s A 
terial). % 3 


SPECIFICATIONS: 5/32" stroke—1,500 vibrations per 
minute (easily adjustable for specific applications) .. . 
Motor platform suspended on coil springs to protect 
motor from vibration ... HD Model vibrating frame 
of welded construction throughout, stress relieved 
after welding ... GS Model fabricated from rolled 
sections of riveted construction . .. Both Models avail- 
able with recommended companion twin-hook Car 
Shakéout Hoist. 


Patent No. 2,504,789 


HEWITT-ROBINS 


EXECUTIVE OFFICES, STAMFORD, CONNECTICUT 
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Customer’s 


Performance 


Record 





EQUIPMENT: Hewitt-Robins Heavy 
Duty Car Shakeout. 


LOCATION: Bradford Dock of the 
Carbon Fuel Company, Kanawaha 
River, Marmet, W. Va. 


OPERATION: Unloading coal from hop- 


per cars. 


PERFORMANCE: This Hewitt-Robins 
Heavy Duty Car Shakeout unloaded 
approximately 50 cars a day, every day 
for 614 years without missing a com 
plete day .. . unloaded a total tonnage 
of 3,207,708 tons . . . average unloading 
time of 2% minutes per car under nor- 
mal conditions (even partially frozen 
coal unloaded in 10 minutes). During 
this period of operation, the Car Shake 
out has never been torn down and the 
original shaft, bearings and vibrator 
assembly are still intact . . . only main- 
tenance required was replacement of 
V-belts and springs. 


RESULTS: The Carben Fuel Company 
reports that this unit has paid for itself 
many times over in man-hours saving 
alone. Now only four men are needed to 
handle car unloading operations at the 
dock . . . whereas, six to eight men were 
normally required before the Hewitt 

Robins Heavy Duty Car Shakeout was 
installed. 


and Never Missed a Day! 


CHECK FOR INFORMATION ABOUT 
THESE JOB-TESTED PRODUCTS 
FOR YOUR OPERATION 


CONVEYORS: 

C] —Belt 

C] —Dock 

[] —Sectional 

C] —Vibrating 
BELTING: 

{_] —Elevator 

*C] —General 

*C] —Rayon 

[] —Woven Wire 

[] BUCKET ELEVATORS 

[_] IDLERS 


SCREEN CLOTH: 
[] —Electrically Heated 
[] —General 
[] VIBRATING SCREENS 


HOSE: 

—Aijir 

—Fire 

—Flexible Rubber Pipe 
—Pinch Valve 
—Servall* 

—Steam 

—Twin-Weld “ 

—Water 
MECHANICAL FEEDERS 
[] STACKERS 

[] CAR SHAKECUTS 


TRIPPERS: 
—General 
—Dust Seal 
BELT CLEANERS 
[_] CRUSHERS 
[}] STOCKING & RECLAIMING 
SYSTEMS 
[] DESIGN AND CONSTRUCTION 
OF COMPLETE MATERIALS 
HANDLING SYSTEMS 
*For immediate information about these 
industrial rubber products, call your 


Hewitt Rubber Distributor (See “Rubber 
Products” Classified Phone Book). 


‘O 
O 
C) 
C 
C) 
C) 

"O 
C 
C) 


Hewitt-Robins Incorporated 
666 Glenbrook Road 
Stamford, Connecticut 


NAME 


TITLE & COMPANY 


INCORPORATED 


DOMESTIC DIVISIONS: Hewitt Rubber ¢ Robins Conveyors ¢ Robins Engineers * Restfoam 


FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal ¢ Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (S. A.) Ltd., Johannesburg « EXPORT DEPARTMENT: New York City 


STREET ADDRESS 


POWER + AUGUST 1953 





ANOTHER DRAVO-BUILT J&L BOILER PLANT 


A good example of how Dravo Corporation serves as a 
complete “Construction Department” for industry is the 
story behind the erection of a new boiler plant at Jones 
& Laughlin Steel Corporation’s Cleveland Works. 

Dravo handled the entire job on a “turn-key” basis. In 
this capacity, Dravo furnished the materials, erected the 
building, installed the boilers and auxiliary equipment, 
fabricated the pipe at its Marietta Plant, erected it, and 
supplied the Tri-Lok Open Steel Flooring. The completed 
plant was turned over to J&L ea ready for operation. 
Dravo has often performed in this manner for utilities 


and industry, delivering to the customer a completed 





pumping stations + crane cab coolers 


pe. 


* river sand and gravel + river transportation 
\\ 





a -- 
Air conditioning Aa iin boiler and power plants _f“T,|-—} 


~ docks, locks and dams < 


pump houses and intakes SS Ut he roody-mined concrete 
i 
slopes, shafts and tunnels ey space heaters _ a 


—_——-<2= 
“aoa! water and waste treatment plants 


eer <2 
steel shipping containers \ [ff ow towboats and barges - 


power station, boiler plant, water-pumping station, pipe- 
line facility, water or waste treatment plant. Many cus- 
tomers have taken advantage of Dravo’s 60 years of 
experience in all types of engineering construction and 
have benefited through the savings made possible by 
Dravo’s single-contract responsibility. 

Why not find out today how Dravo can be of service 
to you? Write or call the Construction Department, 
Dravo Corporation, Fifth and Liberty Avenues, Pittsburgh 


22, Pennsylvania. 





open steel flooring « ore and coal bridges and 
oc Iz. 


“1 
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ALLIS-CHALMERS 











Left to right (above) are drip-proof, silicone insulated, 


1000-hp, forced and induced-draft fan motors for unit 
No. 2. Forced draft fan motors for unit No. 3 will be 


LET'S TAKE A LOOK pupp—reee 
AT TANNERS CREEK 


One thing you’re sure to notice at the Tanners Creek 
plant is that all the major auxiliaries for generating unit 
No. 2 are driven by Allis-Chalmers motors. Pictured here 
are a few of the larger ratings in this modern power plant 
of Indiana & Michigan Electric Company, a part of the 
American Gas and Electric system. 
It’s worthy of note that A-C is also building the motors 
for generating unit No. 3, scheduled for operation in 1954. One of wee Sbd: Sek, Slee: dilnereet 
Allis-Chalmers builds a complete line of integral horse- sqvirrel-cage motors driving circulating water pumps. 
power motors for power plant service, and your A-C 
representative can help you select the motors you need. 
A-4084 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 













ALLIS-CHALMERS ) : a bi 4; n 


Rated 200 hp, 2300 volts, 
1760 rpm, this drip-proof 
squirrel-cage motor driving 
an Allis-Chalmers screen 
wash pump is typical of the 
smaller ratings. 


These dependable boiler-feed 
pump motors are rated 2000 hp, 
2300 volts, 3580 rpm each. 





for using J 
RING BALANCE 
INSTRUMENTS 


and 


AUTOMATIC COMBUSTION 
CONTROLS 





HAGAN 
HALL 
BUROMIN 
CALGON 
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Hagan Ring Balance Instruments and Hagan Automatic Control units are the 
most versatile machines available for equivalent service today. Whatever your 
requirements may be, Hagan equipment can be selected to fit exactly your 
measuring, controlling, and recording or integrating problems. 


DEPENDABILITY 


An outstanding feature of Hagan Ring Balance Instruments and Hagan Auto- 
matic Controls has always been consistent dependability--with reliable per- 
formance throughout a long life, and with minimum maintenance costs. 


>) accuracy 


Maximum accuracy is designed and built into every Hagan Ring Balance 
Instrument and Hagan Automatic Control unit. This assures high operating 
efficiency for your plant, and savings which usually amount to many times the 
cost of the equipment. 


Whatever your control or instrumentation problems, let Hagan engineers 
help you solve them. Their experience, gathered from thousands of successful 
installations, is at your service 


agan Corporation 


HAGAN BUILDING - PITTSBURGH 30, PENNSYLVANIA 


BOILER COMBUSTION CONTROL SYSTEMS 

RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING FACILITIES 
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“WE CUT OPERATING COSTS $67,000 A YEAR— 
BY BURNING COAL THE MODERN WAY!” 


This unretouched photo shows Bernheim’s 
modernized power plant operating under 
full load. Three boilers now provide more 
steam than six boilers did before modern- 
ization. Automatic combustion controls 
have been installed. The increased effi- 
ciency has resulted in large fuel savings, 
virtually smokeless operation, and greatly 
reduced maintenance costs. 


Why not take full advantage of coal’s economy? Cut 
your operating costs to a minimum with automatic coal- 
and ash-handling equipment. Get more steam for every 
dollar with an up-to-date combustion installation. 

Whether you're building a new plant, or planning to 
modernize, a consulting engineer can show you how 
you can get big savings by burning coal in a modern 
plant designed to meet your specific needs. 

Consider, too, that of all fuels, coal alone has virtually 
unlimited reserves. And America’s coal industry leads 
the world in efficient, economical production. That 
means that, unlike other fuels, ample coal will be avail- 
able in the future—and at relatively more stable prices. 


if you operate a steam plant, you can’t 
afford to ignore these facts! 


COAL in most places is today’s lowest-cost fuel. 


COAL resources in America are adequate for all 
needs—for hundreds of years to come. 


COAL production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 


COAL prices will therefore remain the most stable of 
all fuels. 


COAL is the safest fuel to store and use. 


COAL is the fuel that industry counts on more and 
more—for with dern combustion and han- 
dling equipment, the inherent advantages of 
well-prepared coal net even bigger savings. 


BITUMINOUS COAL INSTITUTE 
A Department of National Coal Association, Washington, D. C, 





FOR HIGH EFFICIENCY gg FOR LOW. COST 


YOU CAN COUNT ON COAL! 
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DALLAS POWER & LIGHT SAYS: 


“G-E Weather-Protected Motors 
Give Us Dependable Service. ’ 


The Dallas Power & Light Company 
reports complete satisfaction with 
G.E.’s Weather-Protected Motors, 
used to drive induced draft fans. 
Developed by General Electric in 
1949, they are the first successful 
outdoor ambient breathing motors 

give outdoor protection at lowest 


possible cost. 


General Electrie’s Weather-Protected 
Motors are available as Base Venti- 


lated for high shaft applications and 
as Grade Mounted for low shaft appli- 
cations. They have an effective low 
air velocity, air reversal system which 
practically eliminates moisture, dust, 
and other foreign materials from the 


cooling air. 


For full data, contact your G-E Appa- 
ratus Sales Office or write for Bulletin 
5810 to General Electric Co., Section 
753-4, Schenectady 5, New York. 


OAR 
FZ 
er \Te 


FJ AS 
y7” 1878 1953 ‘Se. 
Md te 


“ 
Ay YEARS OF ELECTRICAL <— 
PROGRESS 


GRADE MOUNTED Weather-Protected 
Motors are designed so that driven rain, ete. 
blows through the air inlets—not into motor. 


GENERAL @@ ELECTRIC 


qquece ees 
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Drew Power Engineers are not limited by miles or places when 
it comes to prompt water conditioning service. 
During 1952, Drew engineers traveled over 2,000,000 miles to 
survey, treat and control all types of industrial water problems. 
To each Drew client, these experienced men brought the most 
modern treatment materials and techniques developed by years 
of continuing research on scale, corrosion, sludge and other 
water problems. 


Over two 
million miles 
of service! 


The Drew representative nearest you can be of great help in 
lowering your maintenance costs, preventing expensive break- 
downs in your plant. Call him without obligation. 





Eastern Division Manager 
A.N. Wilson 
29 Westcott St 
East Orange, N 


Mid-western Division Manager 
E. A. Lowenthal 

360 N. Michigan Ave 
Chicago. Ii! 


Southern Division Manager 
M. M. Matthews 
351 Lakeshore Dr 

C 


Western Division Manager 
J. F. Churchill 

268 Market Street 

San Francisco, Calif 


Southwestern Division Manager 
P.S. Laurence, Jr 
411 East Main St 


J Richardson, Texas 


Asheville, N 


CALIFORNIA 

W. S. Dickinson 
598 Darline Dr 
Concord, Calif 

P. T. Dodgson 
164 Yosemite Ave 
Fresno, Calif 

R. A. Messineo 
Utilities Supply C« 
1736 E. 15th St 
Los Angeles, Calif 
K. W. Renson 
3207 W. 2nd St 
Los Angeles, Calif 
R. T. Stevenson 
5373 E. Huntington 
Fresno, Calif 

F. B. Whalley 
P.O. Box 601 
Fairfax, Calif 


CONNECTICUT 


Bruce Cambridge 
30 Tennyson Ave 
North Haven, Conn 


DISTRICT OF COLUMBIA 
B. S. Farley 

1726 Yakona Rood 
Towson, Md 


FLORIDA 

C. E. Hooton 
733 Palermo Ave 
Coral Gables, Fla 


GEORGIA 

G. F. McElreath 
116 Moon St 
Marietta, Go 


ILLINOIS 

W. H. Burr 

7750 Bryn Mawr Ave 
Chicago, II! 

E. H. Mayer 

2743 N. Whipple St 
Chicago, Ill 

G. J. Petro 

905 W. George St 
Chicago, Ill 

W. J. Wright 

4903 Delmar Blvd 
St. Louis, Mo 

O. W. Zur-Welle 
1533 N. Wells St 
Chicago, II! 
INDIANA 

J). W. Eder 

Rome City, Ind 

L. Monfried 


1313 Federol ‘ 
La Parte, Ind 


KENTUCKY 


Stanley Shaw 
3547 Harvey Ave 
Cincinnati, Ohio 


LOUISIANA 


J. C. Cruse 
2714 Hillcrest 
Shreveport, Lo 


POWER CHEMICALS DIVISION 


MAINE 

R. F. Blake 
180 Bradley St 
Portland, Me 


MARYLAND 
B.S. Farley 
1726 Yakona Road 
Towson, Md 


MASSACHUSETTS 
W. E. Stolba 
Hayden Rowe St 
Hopkington, Mass 
J. P. Zaro 

15 Ransom Road 
Mattapan, Ma 


MICHIGAN 


H. H. Vanderslice 
192 East Lincoln 
Birmingham, Mich 


MINNESOTA 

Patten Kindstrom Co 
418 Flour Exchange Bldg 
Minneapolis, Minn 


MISSOURI 

W. J. Wright 
4903 Delmar Blvd 
St. Louis, Mo 


NEW HAMPSHIRE 
R. F. Blake 

180 Bradley St 
Portland, Me 


NEW JERSEY 
W.L. Heitzman 

71 Greenway Road 
Glen Rock, N. J 
James Hartman 

1 Marshall St 
Irvington, N. J 
James Quigley 

10 Robert Court 
West Orange, N. J 


NEW YORK 

W. J. Kozak 
160-48 27th Ave 
Flushing, N. Y 
Frank Peleckis 
2805 Clinton St 
Buffalo, N. Y 

C. |. Howard 
104 Editim Rd 


Syracuse, N. Y 


NORTH CAROLINA 
A. D. Harrell 

325 S. Tillery St 
Rocky Mount, N.C 


OHIO 


A. F. Brock 

1120 Cadle Ave 
Mentor, Ohio 

E. C. Fulmer 

812 Chestnut St 
Parkersburg, W. Va 
Stanley Shaw 

3547 Harvey Ave 
Cincinnati, Ohio 


OKLAHOMA 


). Worrell 
409 S. Cedar 
Nowata, Okla 


PENNSYLVANIA 


Frank Kohm 
2311 Front St 
Harrisburg, Pa 

1. H. Longstreet 
326 East State St 
Doylestown, Pa 
M. Zanecosky 
6808 Quincy St. 
Philadelphia, Po. 


RHODE ISLAND 
J. P. Zaro 


15 Ransom Road 
Mattapar., Mass 


SOUTH CAROLINA 


W. J. Nunes 
11 Charlotte St 
Greenville, S. C 


TEXAS 


C. H. Hartman 
P.O. Box 4613 
Dallas, Texas 
D. H. Kennedy 
3213 Binz St 
Houston, Texas 


UTAH 


Flinco, Inc 
276 W. 1st South St 
Salt Lake City, Utah 


VERMONT 


R. F. Blake 
180 Bradley St 
Portland, Me 


VIRGINIA 


A. D. Harrell 
325 S. Tillery St 
Rocky Mount, N. C 


WASHINGTON 


Pacific Research, Inc 
1709 Northern Life Tower 
Seattle, Wash 


WEST VIRGINIA 


E. C. Fulmer 
812 Chestnut St 
Parkersburg, W. Va 


WISCONSIN 


W. S. Price 
1723 E. Beverly 
Milwaukee, Wisc 


DREW 


PRODUCTS 


E. F. DREW & CO., Inc. 15 East 26th Street, New York 10, N. Y. 
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(a patented alloy) 


Every Chase Antimonial Admirally condens 
er tube is tested to withstand at least 1,000 
pounds per square inch water pressure 


Meets every test for Condenser Tubes 


—_ 


Chase flattening test, index of Antimonial This Chase metallurgist is checking the size 
Admiralty tube’s physical quality and ability and uniformity of grain of Chase Antimonial 
to withstand bending or end flaring. Admiralty condenser tubes. 


When you put Chase Antimonial Admiralty* tubes into a condenser you 
know they’ Il stand up for years. It isn’t only that we make certain there’s enough 
antimony to resist dezincification. Chase condenser tubes are carefully tested 
and retested for every physical and chemical property required to meet actual 
field conditions. It pays to insist on Chase Antimonial Admiralty. 


*U.S. Pat. No. 2,061,921 


The Nation’s Headquarters for Brass & Copper 
R Albany + Cleveland Kansas City, Mo. New York San Francisco 
Atlanta Dallas Los Angeles Philadelphia Seattle 
BRASS & COPPE gr Baltimore Denver t Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapol s Providence 


POWER 


Chicago Houston Newark Rochester t t sales 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cincinnati Indianapolis New Orleans St. Louis office only 
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A complete line of Flights and 
Accessories for new and replace- 
ment service. A compact conveyor 
—no return strand—can be 
made dust-tight. 


Catalog No. 803-B 


IF IT'S MINED, PROCESSED OR MOVED 
. + ITS A JOB FOR JEFFREY! 


PLANTS IN CANADA, ENGLAND, SOUTH AFRICA 
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The cost of a De Laval Centrifugal Oil Purifier 
of any given size is only a fraction of the cost of 
the prime mover it protects. There’s no denying 
it, the comparatively modest investment repre- 
sented by a De Laval Oil Purifier is far outweighed 
by the cost of even one serious shutdown. A 
De Laval machine is truly inexpensive insurance. 


A De Laval Oil Purifier instantaneously re- 
moves from lube oil, all water, dirt or sludge by 
means of centrifugal force, keeping the oil clean 
and safe. The water is discharged continuously. 
Moreover, every De Laval machine correctly se- 
lected for size in the first place, has ample reserve 
capacity to take care of a sudden water leak. 


Naturally, any solid contamination is thrown 
out of the oil and stored out of the zone in which 
purification takes place. 


De Laval protection is complete protection! 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 


FOR MORE DEPENDABLE POWER PRODUCTION 
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WELDOLET WELDING FITTINGS 


hy > 


TO COMPLETELY 
SAFEGUARD AGAINST: 


* high pressures 

* high temperatures 
¢ internal corrosion 
* external stresses 


YO PROVIDE: 
¢ improved fluid flow 


* trouble-free and 
permanent piping 
systems 


FOR COMPLETE ENGINEERING DATA WRITE 
FOR YOUR BONNEY W-3 WELDOLET CATALOG. 


66 


MEAN PERMANENT PIPING 
--- PERMANENT SAVINGS 


er ~ 
A LE 


\ ~ 








- ) 
_— Pe ; i 
] Every fitting is shaped to fit the pipe and is self-aligning. 
/ 


The template is the inside of the fitting. The hole 
in the run-pipe can be cut out either before or after 
the fitting is installed. 





MAXIMUM 
AT CROTCH Welded as indicated—to 
‘ fill in 50° bevel at crotch, 
blending into 35° bevel at 
skirt-—full reinforcement is 


accomplished. 











MINIMUM sé 


AT SKIRT 


The outlet is machine-beveled for quick, easy 
butt-welding of the branch pipe—shop or field 
fabrication. 


1. The WeldOlet is raised off the run pipe to establish proper weld gap, as 
required by Code for all types of branch connections. This is accomplished 
by placing spacers, e.g. welding rods, under the fitting. 


2. The base joint is tack welded, preferably at four points, each half way be- 
tween the crotch and skirt sections of the fitting. The spacers are then removed. 


3. The stringer bead—or beads—is applied completely around the base of 
the fitting. The established weld gap assures full penetration. 


4. Additional passes are applied as necessary to fill in the tapered base bevel 
of the fitting. The intermediate passes should not be continuous. Re-inforcing 
welds should be made at the crotch bevel area at each side of the fitting 
only. A continuous cover bead should be added, filling the bevel at the base 
of the fitting at the crotch and skirt sections. 


TO ACCOMPLISH ALL THESE THINGS IN THE MOST 
ECONOMICAL MANNER ...SPECIFY AND USE 


BONNEY WELDOLET WELDING FITTINGS 


DISTRIBUTORS IN PRINCIPAL CITIES 


WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 350 GREEN STREET 
ALLENTOWN, PENNSYLVANIA 
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PHILIP SWAIN, EDITOR @e AUGUST 1953 e 


Notes 


FPYUIS is just a vacation letter, a rambling personal note 

from Scandinavia, so turn the page now if you're a 
busy engineer with work to do. There’s nothing here to 
help you run a plant—just a few tips on the art of having 


fun, an art we're all apt to forget. 


For many years I’ve dreamed of sailing a boat up the 
west coast of Sweden to Oslo, Norway. This is it: We are 


now heading up the Oslofjord. 


We left Gothenberg, Sweden, a week ago in the chart 
ered 39-ft auxiliary sloop Kullan 1/1. The party includes 
wife, daughter and a wonderful guy——Capt Sten Sellstrom, 
chief inspector of the Gothenberg Board of Trade. Sten is 
a first-class sailor. He’s a great help in reading the Swedish 
and Norwegian charts and dickering for supplies ashore. 
Best of all, he has cruised these waters since childhood 


and knows them well. 


We've followed a tortuous course among hundreds of 
rocky, treeless islands. The scenery is magnificent; this is 
one of the world’s finest cruising grounds. | recommend it 
to any POWER reader looking for a unique vacation. If you 
don’t sail yourself, you can take a steamer running from 


Gothenberg to Oslo by way of the islands. 
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ESTABLISHED 


1882 


Afloat 


But if you want to stop off at the pleasant fishing 
villages. you have to do some harbor-hopping in smaller 
craft. In your own boat, the way we went, you see every- 


thing. and it’s wonderful. 


Every few miles you come upon a red-roofed fishing 
village tucked away in some cranny of the great rocks on 
a bare. lonesome island. You imagine a primitive life, then 
in 


go ashore to find well-dressed, happy people living 


neat, clean houses—virtually all have electricity. 


It's the Swedish way, one you can't help admiring. 
Sweden, by the way, has the highest living standard in 
Europe. The people seem to live almost as well as Ameri- 
cans, but in a simpler way, with far fewer cars and fewer 


household appliances. 


They show great enterprise in getting the abundant 
hydro power to hundreds of islands by way of a network 
of submarine cables and pole lines running over the rocks. 
\float, the Swedes are power-minded also—their sturdy 


fishing boats are diesel driven. 


But I didn’t come here to make a power study. This is 
vacation time and I hope all of you, in your chosen places 


and ways, are having as much fun as I am.—pws 





66 W e S av e CG “Fusetron Fuses made it possible to 


use smaller size switch.” 


M ©) n e y Ci n d “Early this year I had the opportunity to lay 


out a wiring job for the Nehi Bottling Works at 
Boise, Idaho. 


g ot b e tte r “After figuring the job with ordinary fuses 


it was found necessary to use a 400 ampere 


p ro t e c ti @) n 250 volt main switch to carry the load. 


“The proprietor of the bottling works felt 

i TWO that the cost was too great. I, therefore, re- 
@) r figured the job with Fusetron fuses and I found 
that I could use a 20@ ampere 250 volt switch 


C + 5 which besides being less expensive would re- 
U S oO mM e rs y sult in better protection. 


“Needless to say the proprietor was happier 


o s 
S W : ‘ Cc ‘ n g to with the lower cost and I received the electrical 


dual-element FUSES” 








Stat Sang 
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TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


“Heating ina main switch was causing 
fuses to blow until a Wholesaler’s Sales- 
man showed us how to cure the trouble 
with FUSETRON dual-element Fuses.” 


“During 1948 I was confronted with a bad heating 
problem in a 600 ampere 250 volt switch at Falk’s 
Department Store, Boise, Idaho. 


“‘When we checked the load on the switch we found 
that only 380 amperes were flowing. Even with this 
load the ordinary fuses used would melt and open 
every 30 to 90 days. 

“The result of these fuse blows was confusion and 
annoyance to both customers and employees. 

“At the suggestion of a local wholesaler’s salesman 
600 ampere 250 volt Fusetron dual-element Fuses 
were installed. 


“The heating in the switch stopped immediately 
and we have not had that type of trouble since.” 


Alloway Electric Co., 
Boise, Idaho. 
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FUSETRON 
dual-element 

FUSES 

do more than protect 
against short-circuits 


—they give 
10 POINT PROTECTION 


1 Protect against short-circuits. * 


2 Protect against needless blows caused by 
harmless overloads. 

3 Protect against needless blows caused by 
excessive heating — lesser resistance results 


in much cooler operation. 


4 Provide thermal protection — for panels 
and switches against damage from heating 
due to poor contact. 

5 Protect motors against burnout from over- 
loading. 

6 Protect motors against burnout due to single 
phasing. 

7 Give DOUBLE burnout protection to large 
motors -~ without extra cost. 

8 Make protection of small motors simple and 
inexpensive. 

9 Protect against waste of space and money— 
permit use of proper size switches and panels. 

10 Protect coils, transformers and solenoids 
against burnout. 


#Fusetron Fuses have high interrupting capacity as 
hownb sts of the Electr st » Labor > 
1OWN DY te ot the ectricé ting Laboratories 

of New York City in December, 1947 


FUSETRON is a trade mark of 
the Bussmann Mfe. Co., Division 
of McGraw Electric Co. 


One needless shutdown ... one lost 
motor ... one destroyed switch or 
panel ... one burned out solenoid 

may cost you far more than 
replacing every ordinary fuse with a 
FUSETRON dual-element fuse now! 


FOR 
INFORMATION, 
MAIL THIS 
COUPON 
am em ae me j|TODAY....9@ @@ a @& 


BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo 


F Please send me complete facts about FUSETRON dual-element Fuses 


i. 


| with Fuseleom Fuse 


Name 
Title 
Company 
Address__ 


City & Zone a 





Here’s why CORROSION COSTS YOU 
MORE than WROUGHT IRON 


'T TAKES ONLY ONE 


70 INSTALL PIPE... 


One of the most convincing demonstrations of the economy of 
using durable material is a pipe repair job where low-first-cost 
material has failed —and is being replaced. 

The original installation had been quickly made by plumbers. 
But the replacement calls for hours of work by as many as five 
crafts: plumber, mason, plasterer, carpenter, painter. Often, 
maintenance is billed at overtime rates. And this is only part of 
the cost story. Production slow-down, disrupted routine may 
amount to far more than the maintenance charges. 

Fortunately there’s an answer to pipe durability in corrosive 








70 REPAIR (T / 


services Byers Wrought Iron pipe. In literally thousands of 
applications where corrosion is a threat, the use of this material 
has proved the soundest kind of economy move. 

The next time you specify or approve pipe, you'll find it profit- 
able to investigate the durability records of wrought iron. 

Our bulletin, ‘The ABC’s of Wrought Iron,"’ gives the what, 
why and where of this material. Write for a copy. 

A. M. Byers Company, Pittsburgh, Pa. Established 1864. Boston, 
New York, Philadelphia, Washington, Atlanta, Chicago, St. Louis, 
Houston, San Francisco. Export Division: New York, New York. 


FOR PRODUCTION 


CONTINUITY 


LOWER MAINTENANCE— 





Insist on Byers 
WROUGHT IRON PIPE 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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You know 


it pays, 


but... 


... Modernization has to be “sold”’ 


And, all too often, there’s the rub. Yet putting your ideas across 
to management isn‘t hard—just remember these points: 

e Show how power-service savings bring down cost of finished 
product and boost net profit 

e Spot major elements of power-service cost, show what's hap- 
pened to them and how modernization will reduce them 

e Above all, sum up your key points in management's own lan- 


guage—charts and graphs, cost comparisons . . . 


To see how one modernization job was sold, turn page 4 
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Story behind the story... 


two Western 
on power-plant 
modernization at ASME’s spring meeting. You could have 
predicted its nature 


No one expected anything unusual when 


Electric engineers presented a paper* 


an analysis of the problem, a de- 
scription of the new plant, a report of savings effected. 
(nd the paper did all that in an exceedingly workmanlike 
fashion. But so do many articles on modernization. What 
this different? 

Just one 
when they'd figured out the answers. 


nade 


thing. we believe. The authors didn’t stop 
They knew they'd 
have to enlist active support of management. So they put 
real thought and “translating” their 
findings from Btu’s and kwhr to management’s own terms 
of costs, savings and profits. To top it off, they hit their 


key points hard with easy-reading charts and diagrams. 


imagination into 


The result? Management listened understandingly, went 
along with the proposals. 
in the art of 
management, 


And we have a relatively 
“selling” 


rare 


case study engineering ideas to 


We've freely adapted this paper, on these 
and the two that follow. You'll find here the 
line of the modernization problem and its solution. More 
e think, you'll find key examples of the way 
facts were interpreted in management terms. Use them to 


two pages 


broad out- 
important, w 


stimulate your own thinking when you have a moderniza- 
tion plan to put over with management. 


Now for background: Hawthorne Works of Western 
Electric Co (Cicero, Ill.) is a major link in the manu- 
facturing chain supplying the Bell Telephone System. 
Engineers there were fully aware of dollar savings a 
modernized power plant could produce. Yet they recog- 
nized that light manufacturing, characteristic of most 
Western Electric operations, grew up with a history of 
high ratios of manpower to heat-produced energy. This 
ran so high that energy cost had little effect 


on product cost. 


ratio once 


had 
years. Use of more power per worker was making energy 
cost a vastly greater part of the total. And so Hawthorne's 
old power plant was exacting an ever greater toll in need- 
less fuel 


But an undeniable change taken place over the 


The answer seemed obvious 
call management's attention to the situation and take steps 
to correct it. 


and labor costs. 


The engineers began by compiling data on past and 
future and the effect of 
energy cost on production. Next they isolated and traced 
the past experience of the two major influences on energy 
fuel and labor. 


probable labor-energy ratios 


costs 

They were then ready to work out new plant cycles 
that would cut these costs and do it in a way that offered 
quick recovery of capital expenditures. 

Up to this point, they followed the thinking and methods 
typical of engineers. Then they took the extra step of 
translation to management terms which is emphasized in 
the remainder of this article. 


*Rehabilitation of an Industrial Power Plant, 
& Service Facilities Engineer, and R I 
Western Electric Co, Chicago, Hl. 
ASME, Columbus, Ohi 


by C E Morrow, 
Born, Mechanical 
Paper No. 53-S-14, 


Power 
Engineer, 
Spring Meeting, 
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These 


basic facts 


Se 


Pictured 


this way 


-------4 


Produced these 


conclusions 








More power per worker shows up as a decided trend in in 
dustry today. Light manufacturing is no exception. At West- 
ern Electric, the term “power” means manufacturing energy. 
It represents the heat equivalent of net plant output, includ- 
ing electricity, process steam, compressed air, building heat- 
ing. But for graphical representation a single yardstick was 
desirable. Electric energy was chosen because more accurate 
data was available than for steam or other forms of energy. 

Chart below dramatically pictures how electric energy and 
more efficient have changed the 
ratio of manpower to energy. In 1929, with plant personnel 
up three times over 1910, plant operations took 14 times as 


manufacturing methods 


much electrical energy. In 1951, employment was down to 
55% of 1929, but electricity usage was up 11%. 

Other data collected in the study indicate similar rela- 
tionships for steam and other forms of energy. Energy cost 


is now major factor in product cost—chart, studies below: 


iN 


Ih 


. y 





Total 
employment 
1515 


Gross power 
generated kwhr_| 
~_ 6,500,000 _| 
___ 94,600,000 

__ 20,400,000 


105,200,000 




















Studies of growth in energy requirements indicated that, 
if trends established over a 25-yr period held true, normal 
production levels would produce maximam demands averag- 
ing 26,000 kw for the next ten yeérs. Load factor would run 
over 50%. By 1960, maximum demands as high as 28,000 kw 
could be expected. While these figures received full atten- 
tion, modernization plans were based on a conservative 23,000- 
kw maximum demand and 45% load factor. 

Studies of process-steam needs revealed generally similar 
trends. Relationships were developed to permit making long 
range 


estimates of steam demands. 
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Fuel and labor are major elements in energy cost. Since 1914, 
both wages and coal costs tripled. You’d expect energy cost 
to increase in about this proportion unless energy-generation 
improvements compensated for increases. 

That’s what happened at Western Electric. In 1928 they 
completed a power rehabilitation program based on a study 
made in 1926. This report, with its complete 1926 operating 
data, served as an ideal reference point for the 1949 survey. 

Generation in 1926 was 52 million kwhr, compared with 
94 million in 1949. But boiler output to produce this demand, 
plus other manufacturing energy, was about the same. This 
improvement in cycle efficiency over the period. 
But same amount of fuel was needed in 1949 as in 1926, so 
gains took place outside of the steam-generating equipment. 

In 1949 coal costs ran 91% higher than in 1926 and labor 
was 186% higher. Variable cost per million Btu of manu- 
facturing energy was up 64% by 1949. 


shows 





















































1940 


These figures made it imperative to find ways to reduce 
This investigation got under way in the latter part of 
1949. In April, 1950, it was accelerated because insurance 
carriers said that the old boilers in the separate 26th Sireet 
plant had to be replaced in two years. 


So total annual energy costs went under the microscope. 
Only unit cost considered was that per million Btu of manu- 
facturing energy. Two alternatives were apparent: (1) Pur- 
chase all or part of electric energy from the utility. (2) Con- 
tinue power generation but with a cycle improved to reduce 
fuel cost and with equipment needing minimum personnel. 


turn page ob 





Thorough study 


Heat-cycle studies were based on actual operating loads for 
+ di . 1949, on the theory that if a change were warranted for 
or con itions present loads it would be imperative for future needs. Elec- 
tric consumption ran 94-million kwhr, with a peak demand 
= C= Gee Gee GEES Ge Gees Ge ee + of 23,000 kw. Together with other forms of manufacturing 
energy, this gave an average hourly demand of 133-million 
Btu. Existing plant cycle is shown in upper part of sketch 
below, simplified to combine 26th Street and main plants. 
With this hookup, it took about 393-million Btu fuel input 
per hr to meet demand—a cycle efficiency of about 34%. 
Over-all steam-generating efficiency averaged 67%, so 216- 
million Btu per hr were available for manufacturing needs. 
Nearly two-thirds of this went directly to manufacture in the 
form of process and space heating, direct steam uses. The re- 
maining third, 160-million Btu per hr, supplied 32-million 
Btu per hr equivalent of electric energy. Almost all the re- 
mainder of 128-million Btu per hr was lost to the condenser 
cooling water. 


393%1/0° Bu/bhr 


Pointed up oe | aoe 
in graphic style << 
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Showed how 


modernization pays 


Gas GEES GED GEE GEE GE GES GS a Revised heat cycle (lower part of sketch) roduces one of 
the elements most affecting power cost—fuel. Here, the same 
manufacturing energy needs of 133-million Btu per hr are 
supplied by 238-million Btu per hr of fuel. Cycle efficiency 
of 56% nearly doubles the original 34%. 

Bar charts between old and new cycle diagrams show steam 
generating losses cut by about 65% and losses charged to 
electrical generation just about halved. 

A tie-in with the local utility would look good economically 
if it were possible to feed back excess energy when available. 
This the local utility would not consider. 
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Labor cost, the second major variable in power cost, was not, 
of course, directly affected by the new power cycle. But 
Western Electric engineers knew that equipment improve- 
ment made labor savings possible. They felt they owed 
management all the benefits new designs could deliver. 

The boiler-room picture especially showed immediate op- 
portunities for bringing labor costs down nearer those ob- 
tained with modern layouts. Maintenance costs were up to 
$0.068 per 1000 lb steam—against the usual $0.02 in up-to- 
date plants. Attendance personnel also ran high compared 
with equivalent units employing automatic control. Chart 
below shows personnel setup before and after modernization. 

Studies of firing methods singled out pulverized coal as 
the choice for economical results with automatic control. 
What’s more, it promised easy conversion to gas or liquid 
fuel whenever desired, which allows further economies as 
fuel prices change. This selection, plus shutting down 26th 
St plant, meant lower labor chart, below: 


costs story 


Operating Maintenance 





Group Chiefs Chiefs 


Complete cost and output comparisons must form part of 
any presentation to management. So the key years of 1926 
and 1949, basis for comparisons in other parts of the in- 
vestigation, were used for charting key factors. For compari- 
son, estimated totals for 1954 were added. This is the first 
year all new equipment will be running, all old gone. 

Improved cycle efficiency promises a reduction in steam 
input of 19°. This, together with higher steam-generating 
efficiency, brings fuel consumption down by 39%. Allowing 
one cent per million Btu saving in coal purchase price be- 
cause of wider selection possible with new equipment, this 
means total coal-bill savings of $432,000 annually. 

With maintenance and operating costs reduced by some 
$195,000, annual saving in variable operating cost amounts 
to $627,000. From this must be deducted fixed charges on 
the $5,017,000 of new capital investment. So net annual 
operating savings become $432,000. Unit cost per million Btu 
of manufacturing energy shows a 41% reduction. 








| 26] 2,.210,000x10® Btu | 
- "49[ 2.260.000x!0® Btu ~ 


t 
PP Catgee * 64[1,732,000x!0° Btu | 
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Attendonts Mechonics 





Electricians 





49] 152,.330T | 
's4(33,000T 
‘26(__} $544,000 


‘49[__ $1,037,000 
‘s4C J $605,000 





Results Fuel Cost 








'26(_] $161,000 
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Mechanics 
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‘a9(____ J $ 46,000 
‘5s4(__]$ 266,000 


‘26(___] $705,000 


‘a9[ $1,498 000 j 


‘s4[_ $871,000 


Labor Costs 








Total Variable 








Coal Gang 











Personne/ not required 


for new power plant 


Careful equipment selection and installation promised to 
cut outage time and maintenance cost. Further, the problem 
of getting personnel to handle dirty and dull jobs connected 
with old-style fuel and ash handling largely disappeared. New 
equipment permitted better operating routine with fewer 
jobs but attracted personnel of higher caliber. 

Table at bottom of chart above shows over-all reduction 
in personnel possible with the new layout and how it affects 
operating and maintenance forces, classified respectively as 
expense and indirect. Maintenance shows a somewhat greater 
drop—a total reduction of about 38%. 
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‘26(_]$0.78 
‘a9(___ $1.28 
'54(_]$0.75 


Cost per 10& 
Btu Mfg Energy 


nnual electric power 


million consumption “es 


factor 
% 


Basis for original study was a production level equivalent 
to 23,000-kw maximum demand and 45% lord factor. At last 
report, demand was 26,000 kw with 48% load factor. This 
higher dematid increases annual savings possible with the 
new equipment. Actual experience at higher demand levels 
indicates that annual savings after fixed charges come to 
$510,000, against the estimated $432,000. 

Over and above this are some sizable savings resulting from 
speeding new-plant construction. Cutting schedule from 5 to 
214 yr brings immediate saving in contractors’ overhead 
plus $904,000 return from realizing operating savings earlier. 
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POWER-PLANT STACK and connecting breeching usually have 
testing 


no facilities for proper sampling and 














1 Special instrument, a Smokescope, places stack discharge, 
seen through apertures, in center of reference density disk 


80, 
70] 


6.0 


b flue gas 


50 


o) 


40} collector 


30 


mA 


20 





085 


Pounds dust 


| Louisville, Ky System 


\ 


"E> 85% efficient 


stack load "A" 





1 





20-25 


Burning rate Ib/sq ft/ hr 


Stack-dust loadings, based on the Bituminous Coal Research 
table, below, is designed as a guide for boiler operators 


Dust in Stack Gases by Stoker Type, Burning Rate 


Grains of dust per cu ft gas, 500 F; 12% COz leaving boiler 


Burning rate 
Ib/sq ft/hr 


20 to 25 
25 to 30 
30 to 35 
35 to 40 
Over 40 


of stack gases 


Spreader 
stoker 


Underfeed, chain and 
traveling-grate stoker 


0.15 to 0.2 
02 to 0.4 
04 to 0.7 
0.7 to 1.3 

_ 1.8 to 3.0 


0.5 to 1.8 


Note: To convert the above values to pounds of dust per 
1000 Ib of gas adjusted to 12% CO, multiply by 3.30. 


Field Testing of Stack-Dust Emission 


Determining just when a plant 
stack goes beyond allowable 
air-pollution ordinances is a 
tough job for enforcement as 
well as plant men. Here are 
some of the latest field aids 
employed around the country 


for combatting this problem 
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® IN RECENT YEARS, air-pollution con- 
trol has been getting unusual attention 
in a large percentage of our industrial 
areas. Along with it has come legisla- 
tion frequently spelling out allowable 
limits for smoke emission, either in den- 
to the eye or in actual stack-dust 
But, unfortunately, the ac- 
cepted methods of measuring these dis- 


sity 
loading. 


charges do not lend themselves to sim- 
ple, indisputable checks that plant oper- 
ators or enforcement agents can run. 

As a direct, practical result of this 
measuring weakness, air-pollution con- 
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trol suffers. You'll find enforcement 
ordinances vary all over the lot in the 
way they identify a stack offense. Some 
employ the long used Ringelmann chart 
to decide density, and let it go at that; 
others refer to the ASME Power Test 
Code for dust loading. 

The Ringelmann chart, for example, 
has been shot full of holes because there 
are so many outside influences that bear 
on its readings. For example, the back- 
ground against which the stack is com- 
pared, the lighting variations, the ob- 
server's position, whether the day is 


POWER 








Columbus, Ohio Test Rig 


Differential "Nh 


Temp. indicators 


Metal hose 





Double filter in 
thimble holder 


Sampling nozzle 
and tube stainless 
stee/ r | 

Temp indicator 





Differential "B" - 
Electric 
vacuum pump 


Stack samples, carried out by one Midwestern smoke-regulation department with 


this test equipment 





Orifice differential, inches H,0 


Chart permits a field appraisal of stack 
and translates results as being within or either side of the 


: Weight of gos, ‘Ib /mun 
MS 
4 @® 
SS ® 
> uv Nn -~ 
: Q 
»-Gas temper r ck. degrees F 


are given a quick on-the-spot check with curves in 4, below 


Flue-gos temperature 


50 100 20 


> 











50.10 
loading for smoke-control purposes 


allowable limits 


Needs Simplifying 


bright or dull, the more than likely dif- 
ferences in light intensity on the chart 
as contrasted with that at the stack—all 
contribute to the doubts about the value 
- of the Ringelmann. 

The ASME Power Test Code, designed 
primarily for performance and accep- 
ability tests of dust collectors, proves a 
very trying method of field testing for 
allowable stack-dust loading. 

Many directly involved in smoke-con- 
trol work have been pushing to uncover 
suitable yet easily applied stack-measur- 
Along with these individual 


ing devices. 
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efforts there is a well-integrated test- 
code activity, sponsored by the ASTM 
Committee D-22 and numbering some 
60 technical experts. Out of their ef- 
forts may very well come the truly scien- 
tific means of properly evaluating stack 
discharge. Possibly they may even be 
able to convince the public as well as 
the enforcement agent that visible stack 
emission is no true measure of an indi- 
vidual stack’s contribution to a city’s 
dust-fall problem. 

Density Measurements. In the mean- 
time, though, new developments in the 
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field of stack-dust 
being introduced. 


measurement are 
Fig. 1 pictures the 
operation of the Smokescope, as _pre- 
sented by J P Strange of the Mine Safety 
Appliances Co before the spring meet- 
ing of American Society of Mechanical 
Engineers in Columbus, Ohio. It is 
aimed at removing criticisms to the 
Ringelmann method of measuring stack 
density. A reference-standard film disk 
H is viewed against the background next 
to the stack. Both smoke and reference: 
film get light from the same source. 

Then a lens in the instrument projects 
a virtual image of the reference standard 
to a focal distance equivalent to that of 
the stack. Then the eye can make of 
truly realistic comparison. This system 
limits the field of vision to the stack 
area and eliminates stray light. 

Light from the area next to the stack 
passes through the reference film disk 
H, in the barrel B, to front-surface mir- 
ror E. This mirror, together with the 
lens F, places an image of the reference 
film on the image mirror, where you 
can compare it with the smoke as you 
see it through the apertures. The four 
densities corresponding to Ringelmann 
numbers 1-4 appear on the image mirror. 

Stack-Dust Loading. Fig. 3 is a special 
testing arrangement developed by H C 
Ballman and his staff in the Smoke 
Regulation Dept of Columbus, Ohio. 
They estimate it takes a crew of two to 
three men two days to run a set of tests 
they can use in smoke-contro] work, The 
charts, Fig. 4, permit them to translate 
field data from the test setup directly 
to usable results right on the job. 

The usable results Ballman seeks are 
whether an individual stack-emission 
rate lies within or without the ordinance 
allowance, namely 0.85 lb per 1000 Ib 
of flue gas. In fact, a reasonable mar- 
gin of 0.15 lb, or roughly 17.5%, is per- 
mitted so that if a stack tests out at 
0.85 lb per 1000 lb of gas or under it’s 
approved; between 0.85 and 1.0 Ib per 
1000 Ib, it’s approved based on duplicate 
over 1.0 lb per 1000 lb, and it’s 
The only flaw Ballman 
finds is that few plants have reasonably 
long, straight runs of duct so vital to 
accurate dust-load sampling. 

Down in Louisville, Ky., J C Marks. 
assistant chief, and R W Bourne, chief 
engineer of Jefferson County Air-Pol- 
lution Control District, have worked up 
the chart in Fig. 2, based on the table 
(facing page) from Bituminous Coal 
Research publication, Aid to Industry, 
500-320. This chart’s sole objective is to 
acquaint the plant-operating man with 
the amount of dust he is sending out his 
stack under various firing rates. and how 


tests; 


disapproved. 


these amounts compare with the ordi- 
nance recommendation, Fig. 2, line 
D. The rest is up to the operator. 











How to Check Your Condenser Losses 


That big, silent heat exchanger hanging on your turbine ex- 


haust can be in trouble without showing visible signs of dis- 


tress. Here are some nomograms that will speed up the job of 


making adequate routine checks on your condenser performance 


& WHEN 
properly, we can take corrective action 
only 


4 CONDENSER does not work 


when we know what causes the 
loss in vacuum. This approach to the 
study of condenser performance has 
been used for many years at some Ohio 
Edison Co plants. It is based on formu- 
lation of empirical standards by testing 
each condenser. C D Zimmerman, pro- 
duction operations engineer, initiated 
this system some years ago. Series of 
curves were developed to indicate vac- 
uum from: (1) dirty tubes (2) 
low circulating-water flow (3) 
sive air leakage. 

To extend this method of checking 
to other plants on the system the nom- 
ograms, pp 79-81, have been developed. 


loss 


exces- 


They apply to any condenser and re- 
duce the amount of testing needed to 
establish standards. They also simplify 
the calculations. 

Condenser Cleanliness. Heat Ex- 
Institute Standards 
methods of correcting for circulating- 
water temperature, steam loading and 
circulating-water The 
erally method is given in 
Standards of Heat Exchange Institute 

“Condenser Section,” available from 
the Heat Exchange Institute, 122 East 
42nd St, New York, N. Y., $1 per copy. 
While these standards are valuable in 
sptcifying new units, 100% cleanliness, 


change specify 


velocity. gen- 


accepted 


based on these standards, often does 
not coincide with 100% commercial 
cleanliness on a given condenser. Older 
with poor steam distribution 
can’t make 100% under best conditions. 
Some modern units, however, consist- 
ently achieve 130% because of better 
laning. 
Chart 1 
simplifies figuring a true cleanliness 
factor expressed as a percentage of the 


designs 


“Condenser Cleanliness” 
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By F B PYLE, Production Engineer Analyst 
Ohio Edison Company 


heat transfer actually obtained on a 
given condenser under clean conditions. 
If you know (1) actual heat transfer 
by testing (2) theoretical heat transfer 
from HEI Standards for same tempera- 
ture, steam loading, circulating-water 
velocity (3) heat transfer obtainable 
under clean conditions based on HEI 
Standards, you can calculate the actual 
cleanliness expressed as a percentage 
of the heat transfer obtainable with the 
same circulation-water velocity. 

Loss From Dirty Tubes. Using the true 
percent cleanliness and Chart 2, you 
quickly find the vacuum loss from dirty 
tubes. 

Loss From Low Cooling-Water Flow. 
The vacuum loss from low gpm is found 
on Chart 2 by using ratio of design (or 
test) gpm to the gpm found when check- 
ing condenser. Normal causes of low 
include: (1) tube-sheet fouling 
(2) screen plugging (3) worn pump 
impellers. Tube-sheet fouling may also 
indicate an additional loss as dirty tubes, 
even though the tubes are relatively 
clean. This is caused by reduction of 
effective condenser surface when tubes 
become plugged. Cleaning the tube 
sheet eliminates this loss automatically. 

Excess Air-Leakage Loss. Chart 3 fig- 
ures the loss from excessive air leakage. 
Loss is (1) proportional to the relative 
partial pressure of air in the steam-air 
mixture (2) larger than that from par- 
tial pressure alone because of blanket- 
ing effect variatiens. One test is needed 
to determine the constant C, which 
takes care of the blanketing effect. 

Best method of running such a test 
allows air to bleed into the condenser 


gpm 


through an orifice designed for, say, 5 
cfm. Excessive air leakage can also be 
checked on the meter normally used in 
conjunction with the air ejectors. 
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The air-leakage constant C is found 
by calculating backward on Chart 3, 
using (1) the difference between back- 
pressure before bleeding and_back- 
pressure bleeding as the loss (2) the 
known additional air leakage bled into 
the condenser. This value of C can be 
used in subsequent checks. 

Deficient Air-Removal Capacity. Al- 
though no chart is included to check 
on this loss let’s discuss it briefly. As 
backpressure falls, the specific volume 
of air grows. If air ejectors are under- 
sized or not operating properly, they 
may not be able to handle normal air 
leakage at low backpressures. In this 
case, backpressure will increase above 
that which heat transfer could hold to 
an equilibrium condition at which the 
air ejectors can remove air leakage. If 
condenser performance falls off sharply 
at high vacuums but returns to normal 
when the load or circulating-water tem- 
perature raises the backpressure, de- 
ficient air-removal capacity should be 
suspected and checked at the earliest 
opportunity. 

Over-all Performance Factor. Chart 
No. 4, p 80, gives the over-all perform- 
ance factor for a condenser expressed 
as a percentage of the heat transfer ob- 
tainable for standard cleanliness, gpm 
and air leakage. Keeping an eye on 
this factor from week to week quickly 
shows when a condenser needs to be 
investigated tor maintenance needs. 

Cost of Loss. Chart 5 calculates total 
pl.nt-input increase caused by total 
vacuum loss. This chart includes the 
effect on turbine-exhaust loss as shown 
by the graph at start of chart. Dollar 
value of the total loss helps in deciding 
how far maintenance activities should 
go in trying to correct below-standard 
conditions in the condenser, 
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1: Condenser Cleanliness 


A. To calculate cleanliness based on Heat Exchange In- 
stitute Standards: 

1. Connect actual heat transfer, found on performance 
check, with 100% on cleanliness scale. 

2. Draw a line between the theoretical heat transfer 
(based on HEI Standards) and the intersection of line 
(1) and the index, extending across the cleanliness scale; 
read percent cleanliness based on HEI Standards. 

Example: Us: = 600, Us 500. Connect 600 on heat- 
transfer scale with 100 on cleanliness scale. Extend line 
A-2 from 500 through intersection of A-] with the index. 


Read cleanliness (HEI) 


B. To calculate true condenser cleanliness for a given unit: 
1. Draw a line connecting the theoretical heat transfer 
with the obtainable HEI ratio. 
2. Draw a line connecting the actual heat transfer and 


83.3% on cleanliness scale. 


the intersection of (1) and the index; read cleanliness per- 
cent. 

Example: Condenser, in example above, normally tests 
110% based on HEI Standards when tubes are clean. 
R — 110. Draw B-! connecting 600 with 110 on R scale. 
Connect 500 with intersection of B-] and the index; read 


75.7% from the intersection of B-2 and C scale. 
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2: Vacuum Loss From (a) Dirty Tubes 
(b) Low Circulating-Water Flow 


Vacuum Loss From Dirty Tubes. 

1. Draw a line connecting the log mean-temperature dif- 
ference with the saturation temperature corresponding to 
the condenser backpressure (see adjacent scales in lower 
part of chart). 

2. Draw a line from intersection of line (1) with the index 
to the true cleanliness, read vacuum loss in in. Hg. 

Example: LMTD = 16.0, backpressure — }..71 in. Hg, 
T. = 96.0 F, CF: 77.2%, vacuum loss — 0.16 in. Hg. 


Loss From Low Circulating-Nater Flow. 


1. Draw line (1) as above. 
2. Draw a line from intersection of line (1) with index 
to the V’/V scale (ratio of standard or design gpm to ac- 
tual gpm); read vacuum loss in in. Hg. 

Example: V’ 15,000 gpm, V 40,000 gpm, V’/V — 
15,000/40,000 1.125, loss — 0.04 in. Hg. 


(Continued on page 80) 
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CONDENSER LOSSES continued 


3: Vacuum Loss From Excessive 
Air Leakage 


1. Draw a line connecting the air- 
leakage constant C for the condenser 
with the actual backpressure P. 

2. Draw a line connecting the amount 


leokoge foctor 


of air leakage in excess of standard L 
with the condensate flow Ws. 

}. Connect the intersection of lines 

1) and (2) with A and B; read AP, 
the loss is in. Hg. 

Example: P Li in. Hg, C 
200, air leakage 15.0 cfm, standard 
ieakage 5 efm, excess leakage 
10.0 cfm, Ws 300,000 Ib per hr, AP 

0.03 in. Hg. 

To determine air-leakage constant C 


condenser oir 








with other conditions stabilized, bleed 
a quantity of air into the condenser. 





Using the excess leakage L (as meas- 
ured by the air-removal meter) and 
P., the actual backpressure after bleed- 
ing (then P P, —P,) and the steam 
flow, solve backward for C. Check C 
at several loads to determine extent 








blanketing varies with load. 
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4: Condenser Over-all Performance 
Factor, Percent 


ackpressure 


1. Draw a line connecting 6, log 


percent performance 


mean-temperature difference with 7's, 


on 


saturation temperature corresponding to 
actual backpressure (see Chart 1 


ro 


i 


adjacent seales for relationship). 

2. Draw a line connecting intersec- 
tion of line (1) with index with the 
total pressure loss A P, and read _ per- 
formance factor, percent. 

Example: T, — 96 F, LMTD — 16 
F, cleanliness — 77.2%, loss due to 
dirty tubes 0.16 in. Hg, low gpm — 
0.04 in. Hg, excess air leakage — 0.03 
in. Hg. Total AP 0.23 in. Hg, per- 
formance factor 68.0%. 


<. soturoted temperoture at actual t 


Ss, 


@, Log meon temperature difference 
rs) <) 
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9: Plant Input Increase From Loss of Condenser Vacuum 


1. Find actual backpressure P on horizontal scale. 
2. Read up to unit exhaust-flow curve, then horizontally to 


decreased output scale, A O, line (2). 


3. Draw line (3) from A O to vacuum loss A P, in. Hg abs. 


1. Draw line (4) 


put 0. 
5. Connect intersection, of line 


(3) 


from condenser flow 


with index, with the 


Example: P 
in. Hg, Ws 
annulus - 


W. 


to gross out- 


Ib per hr per sq ft, AO 


3 oe 


intersection of line 
6. Read A / on vertical scale, percent increase in input. 
1.71 in. Hg, total vacuum loss A P = 0.53 
300,000 Ib per hr, O 
60 sq ft, exhaust flow rate 


(4) with F, the condensate flow rate. 


30,000 kw, exhaust 
300,000/60 — 5000 
3.1, F = 10 |b per kwhr, Al 





Central Station Capability Grows to New Highs 


> Evecrric Power Survey Commir- 
reE of the Edison Electric Institute, in 
their 13th Semi-Annual Electric Power 
Survey, report that they expect the na- 
tional station capability of 81,400,000 
kw as of Dee 1952 to to about 
125,500,000 kw in 1956. This growth 
of 44,100,000 kw is 54% of the 1952 
capability to take place in a 4-year 
period. The trend continues to exceed 
past growth rates in the industry. 

The report includes figures on the 
nameplate capacity, scheduled to be in- 
stalled during the next four years, as of 
April 1, 1953. On the 
pability exceeds nameplate rating by 


grow 


average, Ca- 
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15%. For steam turbines, 4000 


kw and larger, annual figures are: 

1953 151 units 9,682,000 kw 
1954 125 units 10,018,000 kw 
1955 71 7,800,000 kw 
1956 3,757,000 kw 


kw 


about 


units 
35 units 


For hydraulic units, 4000 and 


larger, the annual figures are: 


1953 64 units 1,924,000 kw 
1954 37 units 1,063,000 kw 
1955 1] 1,584,000 kw 
1956 158,000 kw 


units 
12 units 


Combining the two types of units, we 
get the following annual figures on total 
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nameplate rating for units 4000 kw and 
larger: 
1953 
1954. 
1955 
1956 


215 units 
162 units 
112 units 

17 units 


11,606,000 kw 
11,081,000 kw 
9,384,000 kw 
4,215,000 kw 


The gross margin of capability re- 
serve in 1952 for the country as a whole 
was 11.7%. The indicated gross margin 
for 1953 is 14.6%, and for 1954 it is 
16.2% percentages assume 
scheduled capacity will be added as 
listed. But the committee feels that all 
scheduled installations won’t be com- 
pleted as expected. 


These 
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SEPARATED-DESIGN nn No. 4 | 
the Riverside St ition, © nsolidated Ga 3 
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a high-pressure high-temperature unit in 


Electric Light & Power Co, Baltimore, Md. 


For Greater Safety, 


Best Control, 


Pick Right 


Boiler Water-Level Gage 


®& So Far as safe boiler operation is 
the 
most vital pieces of equipment in a 
boiler This is particularly true 
where operating pressure is high. 
Primary function of a water gage is 


concerned, water about 


gages are 


room 


to give uninterrupted and retiable means 
of checking water level so no danger 
develops from extreme variations. Se- 
rious trouble can result from either high 
or low water level, though the low usual- 
ly does the most damage. 

inches 
lead to 
Operator must 
promptly detect any variations in drum 


In some boilers, only a few 


variation in water level can 


serious consequences, 
level so necessary changes in feed-con- 
trol system can be made to restore level 
to desired point and keep it there. 

Water-storage capacity in a 
generator is small compared with nor- 


steam 


mal output in pounds per hour. So a 


close balance between feed and steam- 
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ing rate must always be maintained. 
Knowing water level at all times pre- 
vents danger of extremely low water or 
a costly high-water carryover. Part of 
ASME Boiler Construction Code, “Sug- 
gested Rules for Care of Power Boilers,” 
emphasizes the importance of the water- 
level gage. Get a copy of this section 
of the code if you don’t have it. 

Pressure Range. Up to 350 psi, one 
tubular gage glass is suitable. This may 
be connected directly to drum or, as is 
more often the case, to a water column 
attached to drum. Water column (1) 
acts as settling chamber to steady water 
agitation (2) gives immediate warning 
of dangerously high or low water level 
when fitted with an alarm (3) has gage 
or trycocks for test purposes. Fig. 1 
shows a typical assembly. 

Above 400 psi. boiler should have 
two water gages of steel-enclosed type 
with flat glasses. Gages may attach to 
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Floatless high-low alarm column with 
inclined water gage, used to 400 psi 


Good liquid - level indicating 


equipment, properly chosen 


and applied is one important 
key to best performance. Here 


are guides to unit choice, use 


By FRANK PTACEK 
Mechanical Engineer, Yarnall-Waring Co 


one water column or directly to drum. 
Fig. 2 shows typical installation for 
pressures above 400 psi. 

Above 600 psi there is a tendency to 
eliminate the water column and _ sub- 
stitute a circulating tiebar, whose pri- 
mary purpose is to connect the gages 
and reduce circulation through them. It 
keeps gage hotter, giving a truer indica- 
tion of drum level than otherwise. An 
assembly for 2500 psi is shown in Fig. 3. 

Installation Tips. With or without a 
water column, round or flat gages give 
the operator a simple “window” for ob- 
serving drun level. When any other 
device or instrument fails, the water 
gage can be regarded as a “‘safe” device 
for showing drum level. 

Be careful when designing gage in- 
stallation. Here are some suggestions 
you'll find helpful in your planning. 
(1) Install gage as close to drum as 
possible, preferably on boiler nozzle. 
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Optional locations for second water 
gage when pressure is above 400 psi 


Television 
camera 


Typical arrangement for 


televising 


Twin gage assembly for 2500 psi. The 
circulating tiebar replaces column 

















Flot gloss insert 


boiler-water level 


Exact arrangement used depends on the distance involved 


This minimizes water-temperature drop 
at gage glass, assures greater accuracy. 

(2) Pitch steam connection toward 
gage. Condensate flowing into gage 
keeps it hotter. Pitch water connection 
toward drum to prevent formation of a 
cold-water pocket. (3) Top of visible 
portion of insert should be lower than 
steam connection to it, while lower 
visible portion of insert must be higher 
than water connection to it. 

(4) Provide cleanout plugs at all 
right-angle turns where crosses are 
used. (5) Don’t make any connections 


to gage piping, except where no flow 


of steam or water is needed. (6) Fit 
gage with suitable drain. (7) Present 
experience shows lower gage connection 
to drum should be insulated to keep 
gage at maximum temperature. Upper 
connection should not be insulated so 
maximum steam condensation occurs to 
promote circulation through gage. 
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beg---==Joral vis 


Vertical tubular gage gla use 
low-height boilers with direct view 
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Double mercury- 
vapor illuminators 


Mirror 











Mirror arrangement used where total 


reflection distance is up to 


125 ft 


Bronze gage valves, chain operated 
for a typical 350-psi inclined gage 
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WATER GAGES continued 
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Mica inserts in this gage for 
2000 psi won’t break, blow out 








Two Other Designs of High-Pressure Water-Level Gages 














Loose-window clear-glass gage. 
For working press. to 3000 psi 








Tubular glasses 
are often boilers low 
or moderate height. Usually it is un- 
necessary to provide special illumina- 


ilumination. 
used on 


gage 


with 


tion. When required, one or two well- 
placed bull’s-eye illuminators suffice. 

For high-pressure boilers, clear and 
positive gage illumination is a must. 
One recent type uses a 100-watt mercury- 
vapor lamp in place of the usual incan- 
descent. Meniscus shows up as a bril- 
liant starlike line over the entire range 
of insert visibility. This is important for 
direct viewing, but even more so where 
mirrors are needed. 

Interferences. Where beams, columns 
and other structural parts interfere with 
gage observation, a system of mirrors, 
Fig. 5, may be necessary. By using a 
light shield at gage and enclosing re- 
flecting system in ducts, level may be 
transmitted over distances exceeding 125 
ft. Lower mirror, on floor stand, may be 
some distance from boiler front. It is 
swiveled, has vertical adjustment. 

While a simple mirror system costs 
least for transmitting gage reading to 
operator, mirrors may become dusty, 
break or require adjustment. Wired 
television, a recent development, over- 
troubles and has 
other advantages. 

Televising Gage Level. Typical instal- 
lation, ig. 4, shows how industrial tele- 
vision camera is placed with respect 


comes these many 


to water gage. Distance between camera 
and viewing screen may be as great as 
500 ft, with screen located where it will 
be of maximum use. This is usually on 
the operating or control panel. 
Camera is light and rugged. In sev- 
eral installations, tube has never been 
replaced after months of service. 
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Where distance between camera and 
screen is greater than 500 ft, auxiliary 
viewers may be used. With coaxial cable, 
maximum distance increases to 4000 ft. 
For greater distances, amplifiers or a 
microwave transmitter, or both, may be 
used. See “TV Sees Where You Can’t 
Look,” Power, April, pp 78-83. 

Gage Uses. Typical practices in ap- 
plying modern gages are as follows: 

Vertical tubular glass finds use below 
100 psi for low-height boilers. Viewing 
is direct; manufacturers are steadily 
improving glass life. 

Inclined round glass, Fig. 1, is suit- 
able for higher boilers at pressures to 
a maximum of 350 psi. Operator directly 
views an area of the meniscus. Top 
connection slopes toward column, pre- 
vents glass erosion by causing conden- 
flow back into water column. 
Fig. 7 shows gage valves used. 

Vica insert, Fig. 8, is held by a 
hody. Two windows of 
selected mica are securely held under 
slotted cover plates fastened by bolted 
clamps. For pressures to 2000 psi, mica 
thick. Mica is 
said to be a flexible material that bends 
but will not break or blow out when 
properly assembled. No glass is used 
in this type gage. 


sate to 


forged-steel 


segments are 0.035 in. 


gage is 
suitable for presgures to 3000 psi, has 
patented construction. Instead of clamp- 


Loose-window  clear-glass 


ing glass tightly between cover plates 
and center section, glasses are bolted 
in place, remain loose. Steam joint is 
made by clamping gaskets and mica 
against center plate by means of the 
projecting surfaces of cover plate sur- 
rounding the glass as shown in Fig. 9 
above. Glasses are mica-protected. 


ENGINEERING AND MANAGEMENT SECTION 


























1 Mica, 0.015 in. thick, protects glass 
in this gage designed for 2500 psi 


NY 








1 One-piece high-pressure water-gage 
valve for 1500-2500 psi pressures 


Pressure-sealed insert, Fig. 10, has 
a molded reinforced gasket fitted into a 
stainless-steel recess in body, providing 
a tight 
ening of 


joint without excessive tight- 
Wide-shouldered cap 
screws and stainless steel spring cones 
limit sealing load on glass to prede- 
termined safe value. Cones also allow 
for slight variations in gaskets, glasses, 
cover and body. 

Mica, 0.015 in. thick, protects the 
glass. Tempered glass with a high en- 
durance limit is used. Should this type 
glass fail in service it will develop an 
interlocking-type fracture, reducing the 
tendency to blow out. 

Gage Valves. Typical valve for 1500- 
and 2500-psi service is shown in Fig. 11. 
Nozzle, with integral stellite seat, is 
welded to body, making valve a one- 
piece unit. For 2500 psi, valve disk is 
stellited. Fig. 3 shows a complete gage 
assembly using these valves. 

Planning. Every installation 
should provide easy, accurate reading of 
hoiler-water level for longest possible 


cover. 


vace 
sage 


service period. It should be designed so, 
if failure occurs, it is not a hazard to 
operating personnel. 

See that gage valves require only 
periodic lubrication, stay tight, and can 
be quickly and dependably operated 
when necessary. Gage repairs should be 
easy to make. with a minimum of tools. 
For best results it should be poss ble 
to make repairs on only one face of an 
insert at a time. without disturbing op- 
posite side. 

Gage Care. Follow manufacturer's 
instructions carefully. Post where they 
are readily available whenever main- 
tenance personnel want to use them. 

(Continued on page 192) 
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Speed-droop lever acting on the speeder spring provides 
permanent speed droop, which can be adjusted by operator 


Diesel Governor Modification and Use 


To be sure engines in different types of service have suitable 


speed characteristics, a correct governing unit must be chosen. 


Here are several good examples of choices for many usual jobs 


By EDGAR J KATES 
Consulting Engineer, New York, N. Y. 


& Our 
showed 


June issue 
governor 
could be made stable by using actuating 
and receiving pistons and a_ floating 


lever to apply temporary speed droop 


ARTICLE in the 


how an isochronous 


(compensation). Stability can also be 
obtained by making the power piston 
act directly on the pilot valve by means 
of a hydraulic connection. 

Typical Unit. Fig. 1 shows such a gov- 
ernor. Pilot valve controls flow of pres- 
surized oil to move piston and 
change the position of engine throttle 
in usual way. 
recentered by an oil connection to power 
piston instead of by mechanical levers. 

Governor acts like this: When engine 
load decreases, speed of engine and gov- 


powel 


However, pilot valve is 


ernor increase. Flyweights move out and 
pull pilot valve down, uncovering the 
ports to admit pressurized oil to under 
side of power piston. 
to decrease fuel 


Piston moves up 
flow. 

As power piston moves up, balance 
piston displaces compensation oil up 
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ward to the place of least resistance, 
which is the piston. It 


moves up against its top spring, com- 


proportioner 


pressing spring to a force equal to the 
downward force existing on the pilot 
valve. Further movement of balance pis- 
ton pushes pilot valve back to center, 
stopping the movement of the power 
piston at a decreased fuel position. 

Proportioner piston, being still above 
center, is pushed back to center by its 
top spring at a gradual rate, determined 
by rate at which oil bleeds through 
needle valve. Opening of this valve is 
adjusted so pilot valve is kept centered 
by pressure of compensation oil until 
engine responds to decreased fuel rate 
and returns to its original speed. When 
compensation period ends, engine and 
governor are running at the original 
speed, and both pilot valve and propor- 
tioner piston are recentered. Power pis- 
ton, however, is in a new position, 
supplying the amount of oil needed for 
prevailing load. 

Governor Modifications. The basic 
governors described in earlier issues are 
often modified or fitted with auxiliary 
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devices to meet special requirements. 
Let’s look at some of them. 

Many electric power plants contain 
several units generating alternating cur- 
rent. Each unit must take a share of 
the load while a constant frequency is 
held in the power system. This requires 
use of isochronous governors fitted with 
a mechanism to provide adjustable per- 
manent speed droop. Units like this 
employ both temporary and permanent 
speed-droop mechanisms. Temporary 
speed droop is always effective, to pre- 
vent hunting. Permanent speed-droop 
mechanism can be adjusted, as required, 
from no droop (isochronous) to about 
5% droop in steady speed. 

Fig. 2 shows how adjustable _per- 
manent speed droop is added to the iso- 
chronous governor described in June 
Powea, p 82. Speed-droop lever intro- 
duces permanent droop by changing the 
force of the speeder spring. 

To adjust droop, speed-droop lever is 
shifted endwise to change its leverage. 
With lever shifted to right, a given 
movement of fuel rod causes a greater 

(Continued on page 86) 
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the 
a greater change in spring force. Shift- 


movement of speed-droop cam and 
ing lever to left causes cam to have less 
effect on spring; speed droop is reduced. 
With lever shifted all the way to the left, 
cam nose comes directly under pivot 
pin, and cam has no effect on speeder 
spring. This eliminates permanent speed 
droop; governor 

Fig. 4 


isochronous 


becomes isochronous. 


shows a section of an 


cross 


hydraulic governor with 


adjustable permanent 


is a schematic of this unit. Speed- 


speed droop: 


Fig. 3 
droop lever connected to governor termi- 
nal shaft varies the compression of the 
speeder spring when terminal shaft ro- 
tates in load change. 
Effective length of speed-droop lever is 
adjustable from an external knob, per- 
mitting permanent speed droop to be 


response to a 


changed while engine runs. 
Floating pilot-valve 
position relative to the speeder rod. in- 


lever changes 
troducing temporary speed droop (com- 
pensation), which makes governor iso- 
chronous if the permanent speed droop 
is adjusted to zero. Compensating pis- 
tons and needle valve gradually remove 
the temporary speed droop. 
Variable-speed governor js one thiat 
controls engine speed at several values 
between minimum and rated speed. It 
resembles a constant-speed governor in 
hold engine at steady 
speed; it differs in that operator can 


its ability to 


adjust governor to maintain any one of 
several desired steady speeds. 

Speed adjustment is obtained in most 
variable-speed governors by changing 
the spring force that resists the fly 
weight centrifugal force. We saw earlier 
how an adjustment of spring force is 
used to make minor changes in the con- 
trol speed of a constant-speed governor. 
Speed adjusters for units of this type 
work through a range of only a few pet 
cent change in speed, but the same prin- 
ciple is used in many variable-speed 
governors to permit control speeds as 
low as one-sixth normal. 

To work well through so great a range 
1 special trumpet-shaped or conical 
speeder spring is needed hecause an 
cylindrical spring 
give as good control at reduced speed 
as at full speed. 


evlindrieal spring. which is stiff enough 


ordinary does not 


At reduced speed a 


(large force per inch of compression) 
the force at high 
speed, is too stiff to match the greatly 
reduced flvweight force at 
gine speed. Trumpet-shaned snoring is 
that at light loads 

the turns are active 
soft At hich 


the turns 


to match fivweight 


reduced en 


so wound (low 
and 


lo ids 


tour h 


speeds ) all 
spring is quite 
(high speeds) larger 


86 


Load (fuel) 
indicating 


pointer 
Lood limit 


ond indication 
rack 


Power 
lever 
Terminal shoft 


Spring-loaded 
occumu/ator pistons- ra 


Oil bypass to 

reguiate 

moaxaimum-— 
/ pressure 


® 


r—Speed-droop lever 
Lood-limit strap 
Speeder spring 


Speed-droop adjusting 
knob 


7 Synchronizer 
(speed) 
x adjusting 
"a knob 


») 
Compensating 


odjusting 
pointer 


Compensating 
oagjusting link 


Floating 
lever 


Actuating 
compen - 
sating piston 


plunger é 
/ Pistonvalve /-* h) 4 


, 7 Power piston / 
Drive shaft from engine a 


bushing---’ |» 
-+} { 
amma kJ 
Geor pump may be driven in either direction——~ 


\ / 


, 3 


~ doshpot spring 
Compensating needle valve 
—Receiving compensating piston 


3 Schematic diagram of the isochronous hydraulic governor in Fig. 4, showing the 


components used in its construction 


each other and go out of action, leaving 
the smaller turns to provide a_ stiffer 
-pring. 

Two-speed mechanical governors con- 
trol engine speed at idling and at high 
speed with two different springs. One 
the other is soft 
to give greater sensitivity, and less speed 


is stiff for high speeds; 


droop at low speed. The springs may 
be arranged to act either singly or in 
combination, Fig. 5. 

In this unit, control lever is put in 
position shown if low-speed operation 
the soft 
spring acts. For high-speed operation. 
lever is pushed to left, putting both 
springs in action. 

Overspeed governors are safety de- 
vices that protect engine from damage 


is desired. Then only inner 


that might be caused by overspeeding 
from any cause. When engine has a 
regular speed governor, overspeed goOV- 
ernor functions only if regular unit fails. 

If overspeed control merely slows en- 
gine down, but allows it. to continue 
running at a safe speed, it is called an 
overspeed governc>. Tf it brings the en- 
gine to a full stop it is called an over 
speed trip. 

Overspeed governors and trips of all 
types use the principle of resisting the 
centrifugal force of a flyweight by means 
of a spring. The spring is preloaded 
to a force that overbalances the centri- 
fugal force of the flyweight until engine 
rises above desired maximum 


speed 
value. When this occurs. the centrifugal 
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Knobs on exterior permit easy adjustment 


force overcomes the spring force and 
puts into action the controls that slow 
down or stop the engine. 

Overspeed governors generally act on 
fuel supply to engine cylinders, like 
regular units. So do many overspeed 
trips. However, it is possible for an 
engine to overspeed because fuel enters 
cylinders independently of the fuel-in- 
jection system. For example, oil or gas 
might accidentally enter the engine’s air 
intake. overspeed trips guard 
against such occurrences, and shut the 
engine down by holding the exhaust 
valves open or by closing off the air 
supply. 

Load-Limiting Governor. Too much 
fuel can seriously damage an engine. A 
governor, whether isochronous or not. 
responds only to speed changes. So if 


Some 


an engine slows down because load is 
excessive, the governor increases the fuel 
supply. To prevent excessive fuel sup- 
ply under these conditions, most en- 
gines have a fixed collar or stop on the 
fuel-control shaft to limit the maximum 
amount of fuel supply. even though gov- 
ernor calls for more. This is called a 
fuel-limiting stop. 

Fuel-limiting stops have their faults, 
however. If an extremely heavy load is 
put on an engine and causes fuel sup- 
ply to reach the limit, engine speed 
drops below control speed. Engine then 
runs at throttle setting fixed fuel stop, 
as though it had no Also, 
when running at reduced speed due to 


governor. 
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Cross section of an isochronous hydraulic governor having adjustable speed droop 


Note the speed-adjusting mechanism 


overload, engine cannot develop as much 
power as at full speed because power is 
proportional to speed. Thus, just when 
maximum power is demanded, devel- 
oped power falls off. 

Load-limiting 
loss of engine speed due to heavy load 


by limiting the /oad to the engine’s safe 


governors prevent a 


capacity. They cannot be used for all 
jobs, because it is not always feasible 
to limit the load, but an important ap- 
plication is on diesel-electric locomo- 
tives. Here the load-limit device is an 
attachment to the governor. When the 
shaft the 
maximum safe fuel position, this device 
operates an electric control that reduces 
generator output. Engine runs at full 
speed, developing its full safe power. 
Pressure-regulating governors are for 
engines driving pumps whose discharge 


governor terminal reaches 


pressure must be kept constant, as in 
pipeline service. Ordinary  variable- 
speed governor can be converted to this 
use by adding a device to vary speed 
setting according to pumping pressure. 

Pumping pressure acts on piston or 
diaphragm balanced by a spring and 
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(synchronizer) and the compact design 


connected to governor's speed-adjuster. 
falls 


movement 


If pressure below desired value, 


diaphragm moves speed 


adjuster to increase speed — setting. 
(Some designs have a servomotor for 
more power and sensitivity.) Engine 
runs faster at increased speed setting. 
and pump pressure returns to normal. 
Opposite occurs when pump pressure 
rises, 

Governor Use. Constant-speed gover- 
nors are for engines that must maintain 
steady speed while supplying a varying 


load. All 


speed droop, and cannot maintain ex- 


mechanical governors have 
actly the same engine speed at different 
But speed regulation with this 
to 8%. This is 
many ‘ike 
driving machine-shop line shafts or gen- 
loads that permit 
some variation in voltage and frequency. 


loads. 


type is fairly close, 3 


close enough for services 


ecators supplying 


Governors for engines driving gen- 


erators always have accurate speed 


adjusters to (1) adjust engine’s speed 
to conform with generator’s rated speed 
generator with 


(2) synchronize one ac 


another (3) regulate electrical output 
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Two-speed mechanical governor has 
two springs that act in combination 


of engines that are operating in parallel. 

When engines are coupled through ac 
generators the speed adjuster is really 
a load adjuster because it can adjust 
load on engine without substantially 
changing its speed. Reason for this is 
that 
compel all coupled engines to keep in 


electrical forces of ac generators 
step and change speed in unison. 
When speed adjuster of one engine is 
turned toward higher speed, fuel supply 
increases. If engine were running alone 
this would increase its speed, But since 
interlocked with 


increases 


engine is electrically 
the 


slightly. Engine tries to push ahead, its 


others, its speed only 
increased torque advancing the genera- 
tor’s phase angle, increasing the electri- 
cal output. 

Hydraulic governors are becoming 
more popular for engines driving gen- 
control is 


regulation is 


erators because frequency 


more accurate, 
closer, and there is better load sharing. 


Last factor depends on speed droop of 


voltage 


the governors. 

Speed droop determines how a com- 
mon load divides among two or more 
engines when load changes. Common 
load, whether connected mechanically 
or electrically, compels the engines to 
run at same relative speeds. 

Suppose two engines having rated 
full-load speeds of 800 and 1200 rpm 
are running at full load driving paral- 
leled 60-eps ac generators. [f load falls 
and engine speeds increase to raise fre- 
quency 5°% to 63 eps, both engines speed 
up 5%. First engine will run at 840 
rpm, second at 1260 rpm. 

If both engines have same speed reg- 
ulation both have 
same speed droop, say 10% from full to 

(Continued on page 194) 


because governors 





SILICA-REMOVAL demineralization, only about four years old, 
has made rapid progress in feedwater treatment 


Its arrival 


was none too soon since the latest boiler designs now on the 
boards call for even higher pressures, and purer feedwater 


Demineralization Passes in Review 


Here’s a fact-crammed summary and comparison of materials, 


processes to help gage the fast-moving demineralization field 


By S B APPLEBAUM, Manager, Water Treatment Div, Cochrane Corp 


®& THe rapip procress of demineraliza- 
tion is mainly due to the need to remove 
silica for boiler pressures above 500 
psi. Above this point, silica distills over 
form with steam and, as the 
steam expands through the turbine, the 
silica crystallizes out as a glassy deposit 
on turbine blades. Ultimately the tur- 
bine must be shut down to remove this 


in vapor 


deposit by caustic scouring and, in the 
meantime, efficiency suffers as the silica 
deposit builds up. 

The one way to prevent this is to re- 
duce silica in the concentrated boiler 
saline to very low figures. This, in turn, 
calls for extremely low silica in the feed- 
water to avoid excessive boiler blowoff. 

Limits of silica permissible at various 
boiler pressures have not been definitely 
determined, but at a 1951 ASME meet- 
Atlantic City, Babcock & Wilcox 


ing in 
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Co engineers presented their suggested 
silica tolerances in the concentrated 
boiler saline, Table I, p 90. From this 
can calculate the limits of silica 
permissible in the entering makeup 
water to limit boiler blowdown to 5 to 
10% of makeup. By dividing the silica 
figures in Table I by 10 to 20 respec- 
tively, we have constructed Table II, 
p 90, to get these limits. 

Various water-treatment methods re- 
duce hardness, alkalinity and silica in 
addition to demineralizing, but the 
amount of silica these methods leave in 
the treated water is: cold-process pre- 
cipitation, 2 to 3 ppm; hot lime zeolite, 
0.5 to 1 ppm; demineralizing, 0.05 to 
0.2 ppm. 

Table II pressures 
above 1000 psi require silica in the 
makeup water to be between 0.25 and 


you 


indicates boiler 
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0.5 ppm. This requirement makes de- 
mineralizing the only suitable method 
to avoid excessive boiler blowdown. But 
demineralizers are serving for boilers 
operating well under 1000 psi, even 
down as low as 600 psi, if the water 
composition and the investment justifies 
it as compared to other methods. Table 
III, p 91, shows indicated methods of 
water treatment for various boiler pres- 
sures and various raw-water composi- 
tions. From this table you can see boil- 
ers with operating pressures of 600 to 
1000 psi have two possible choices, de- 
mineralizing and hot lime zeolite. Above 
1000-psi_ pressure, though, demineraliz- 
ing usually proves more economical. 
Chemistry. Demineralizing is a 2-step 
process. First step consists of hydrogen- 
cation exchange, which converts all the 
salts dissolved in the water to their cor- 
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Basic Chemical Reactions in Demineralization, Regeneration Are Straightforward, Easily Understood 
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Hydrogen cation exchange, the first of the two-step de- sponding acids; bicarbonates to carbonic acid, sulfates and 
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mineralization process, converts all 
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and 
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New strongly-basic anion-exchange resins react on the COs 
and silica, and hence remove these troublesome weaker acids 
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to regenerate and when to end rinses 


4 


The bicarbo- 
nates are converted to carbonic acid, 
which a degasifier or decarbonator lib- 
erates; the sulfates and chlorides pro- 
duce sulfuric and hydrochloric acids. 


responding acids, Fig. 1. 


(ny nitrates present turn up as nitric 
acid, 
Second step of the demineralizing 
process consists of an anion exchanger, 
regenerated with caustic soda so anion 
resin is in hydroxyl form. Incidentally, 
the first anion-exchange resins developed 
were weakbase resins, only capable of 
adsorbing the strongly ionized acids, 
such as sulfuric and hydrochloric acid, 
Fig. 2. But, these weakly basic ex- 
changers could not remove weakly dis- 
sociated acids, like carbonic or silicic 
acids and, therefore, were not valuable 
for boiler-feed application. Fig. 3 shows 
how the new strongly-basic anion ex- 
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Regulating valve 
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Cation tanks 























Regenerant measuring and its dilution 
where 


demineralization. Here's a case 


changers react to remove CO, and silica, 
and hence make demineralization im- 
portant in the boiler field. 

Cation Materials. For the first step, 
the there 
are today three successful materials: 

1. Sulfonated coal, oldest of the hy- 
drogen zeolites dating back to 1935, has 
the advantage of easy regeneration. It 
requires only a single strength of 2% 
sulfuric acid, introduced rapidly to 
avoid calcium sulfate crystallization on 
the exchange material. But its capacity 
is lower than the other available mate- 
rials and, therefore, requires larger con- 
tainers. Its cost, though, is lower and 
this frequently for the 
larger shell. It is sensitive to high 
amounts of chlorine, say over 0.3 ppm, 
which may attack the material. But un- 
der the proper conditions and for waters 


hydrogen-cation exchange, 


compensates 
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is a vital part of accurate control over 


equipment does a full job 


gh in percent of alkalinity 
a very good material to use. 
1-capacity resin, such as that 


made by Rohm & Haas, as their IR-112, 


and Naleco-D 


relatively ne 


ow, as their Nalcite MCR, is 
»w, only about a year old. 


Like sulfonated coal it requires only a 


single strength of acid in regeneration. 
It comes as styrene beads but somewhat 


softer than 
resins to be 
result you n 
sure losses. 
ticle 
change run 


swells 


regeneration. 


these volun 
experience 


those of the high-capacity 
described presently. As a 
iay experience higher pres- 
What’s more, the bead par- 
during the hydrogen ex- 
and contracts during the 
So you have to allow for 
Further field 
eventually determine 


1e changes. 
will 


whether these volume changes affect the 


long-term st 
(Cor 


ability of the material. 
tinued on page 90) 
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1: Recommended Silica Tolerances for Boilers 


Start of cation 
run No 7 | 
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rst t 
1.25-2.5 
0.75-1.5 
0.25-0.5 
0.15-0.3 








110,000 120,000 130,000 


Gallons of anion effluent 


rn-down exchange resin 
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) 


when subjected to so-called acid shock. 


3. High-capacity styrene resin, such 
as Rohm & Haas IR-120, and Nalco 
Dow Nalcite HCR, are higher in capac- 
ity than the medium-capacity materials. 
They but the 
beads are harder than the medium-ca- 


also come in bead form. 
! 
pacily resin an 1, therefore, do not com 
press to form objectionable high-pres- 
sure losses. Furthermore. they undergo 
no appreciable volume changes when 
the material goes from the hydrogen to 
the sodium form, and vice versa, during 


Asa 


enjoy a satisfactory history of stability 


regeneration. result these resins 
reaching back several years. 

But, to realize the full higher capacity 
it is usually necessary to regenerate thus 

progressively increase the 
of the sulfuric about 
of 2, 4, 6 and 8%. The 
strength of acid at the start of regenera 
the 


minimizes the 


strength 
acid in four 
steps low 


tion the calcium from 
that 
calcium sulfate crystal build-up on the 


resin. The higher strength of acid ac- 


scrubs out 


resin, and in way 


complishes the maximum conversion of 
the and 
zeolite back to the hydrogen form. 


calcium, magnesium sodium 


Anion Resins 


Anion Materials. For the second step 
of the demineralizing process you find 
four types of anion resins: 

1. Weakly-basic materials of the con- 
densation type, like Rohm & Haas IR- 
4B (incidentally one of the first success- 
ful weakly-basic anion-exchange mate- 
rials developed), suffer as a class from 
a limited stability toward oxidizing and 
reducing reagents, particularly at higher 
than normal temperatures. In addition, 
this material also shows some instability 


90 


This refers to volume changes occurring 
in the resin particles when strong acid 
and strong alkali are alternately applied 
to them. 

2. Styrene weak-base anion exchanger, 
illustrated by Rohm & Haas: Amberlite 


IR-45, Nalco-Dow Natcite WBR, 


enjoys a higher ability to withstand acid 


and 
shock and also res’st oxidizing and re- 
ducing agents; hence it is more stable 
than the condensation materials. 

3. Most 


changer. the first of the silica-removal 


stronaly-basic anion ex- 


anion-exchange resins developed, is of 
the type similar to Rohm & Haas Am- 
berlite IRA-400, or Nalco-Dow Nalcite 
SBR, often called Type | resin. As a 
class, it is so strongly basic that it re- 
quires more caustic soda per cu ft to 
dislodge the silica completely during 
Type Il 


Further, it usually has 


regeneration than does resin 
later developed. 
a lower capacity than Type II resin per 
pound of caustic used in the regenera- 
tion of each cu ft of material. 

lL. Less-stronely-basic  silica-removal 
anion resin, similar to the Rohm & Haas 
IRA-400, and Nalco-Dow Nalcite SAR, 
It is less 


strongly basic than Type I, and, there- 


is often called Type IL resin. 


fore. requires less caustic soda per cu ft 
for its regeneration, and has a higher 
capacity. There is evidence, though, that 
during the first two years of its opera- 
tion its silica-removal capacity may de- 
, and in the third year 
After that it seems 

further 
capacity. 


crease about 20° 
an additional 10°. 
! plateau 


to reach a with no 


reduction in silica-removal 
Where the carbonic plus silicie acids 
present exceed about 25% of the total 
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acidity, Type I resins seem preferable 
because they are more stable and do 
not lose their silica-removal capacity. 

Regeneration. It proves very valuable 
to heat the caustic soda up to about 
95 F, and then hold time of contact to 
about 90 minutes at a caustic-soda solu- 
tion strength of 2 to 4% (preferably 
1% to complete the regeneration of the 
anion material and dislodge the silica 
from the resin completely). The value 
lies in the fact that it removes all silica 
during each regeneration and prevents 
its bleeding off during the ensuing run 
to interfere with obtaining the essential 
low silica results. 


Reaction Problems 


Cation leakage. Proper function of 
both steps in demineralizing is vital if 
you hope to get the desired final effluent 
quality. An incomplete conversion of 
the salts to their respective acids by the 
cation exchanger carries the name of ca- 
tion leakage. When it occurs, some of 
the calcium, magnesium and sodium, 
but principally sodium, leak through 
into the anion exchanger where they 
cannot be removed and get out in the 
form of alkalinity and chlorides in the 
final effluent. Because of this action, 
too great a cation leakage usually re- 
sults in sodium salts showing up in the 
final effluent at a concentration above 
the desired low electrolyte content. Any 
of the following can cause cation leak- 
age: (1) tco heavy a rate of flow per 
sq ft of area (2) too shallow a resin 
bed (3) too little acid applied in re- 
generation per cu ft of resin (4) me- 
chanical channeling due to dirt in cation 
resin or to pressure losses. 





Ill: Indicated Treatment Methods for Various Waters, Boiler Pressures 


Boiler Pressure, 
psig 


Over 1000 psig 


Raw-water 
alkalinity 


600-1000 psig 


Above 50 


450-600 psig sla 


Below 
50 ppm 


Below 450 psig 


Raw-water 


Above a 
3 to 5 ppm b. 


Below 
3 to 5 ppm 


Below 
3 to 5 ppm 
Above 


8 to 15 ppm 


Below 
8 to 15 ppm 


Below 
8 to 15 ppm 


Water-treatment methods 
silica indicated 
Silica-removal demineralizing 


a. Demineralizing 
b. Hot lime zeolite 


. Demineralizing 
Hot lime zeolite 
c. Hot lime soda hot phosphate 


. Hydrogen-sodium zeolite 
. Cold lime zeolite 
. Hot lime zeolite 


. Sodium zeolite plus chloride 
Anion exchanger 

. Hot lime zeolite 

. Sodium zeolite 


. Hot lime zeolite 
b. Cold lime zeolite 
c. Hot lime soda 


. Hot lime zeolite 

. Cold lime zeolite 

. Hot lime-soda 

. Sodium zeolite plus chloride 
anion exchanger 


Sodium zeolite 





In designing a demineralizer your first 
step, then, is to carefully examine the 
water analysis particularly for percent 
alkalinity and percent sodium. You can 
vary amounts of acid per cu ft, depend- 
ing on. these quantities. 

Anion-Exchange Design. Type I or II 
strongly-basic anion-exchanger ratings 
depend principally on the percent of 
weak acids and particularly the percent 
of silica present, plus how low the silica 
must be reduced. From these data you 
must first decide whether to use Type I 
or II resin, and then give the resin se- 
lected a rating in kg/cu ft with a given 
dosage of caustic soda per cu ft. You 
calculate the total exchangeable anion 
load which the anion-exchange stage 
must handle in this way: 

Sulfates +- chlorides (as CaCO.) 

1.0, plus 
Free CO, (as CO.) *& 1.15, plus 
Silica (as SiO.) « 0.83, gives 
Total exchangeable anions (TEA) (as 

CaCO.) in ppm 

This TEA you then divide by 17.1 
to obtain the gr/gal of TEA expressed 
as CaCO,. Next, multiply the number 
of thousand gallons desired between re- 
generations by this TEA to establish 
the total regenerations. 
The total kg, in turn, divided by the rat- 
ing of the resin you select in kg/cu ft 
gives the number of cu ft of anion mate- 
rial required. 

Cation units have to be large enough 


kgs between 
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to supply water to service, as well as 
water wasted in backwashing and _ re- 
generation of the anion unit. Therefore, 
after you establish the number of cu ft 
of anion resin. add on between 100.and 
160 gal per cu ft of anion waste water 


to the required cation-resin capacity. 


Equipment Costs 


Degasifier Economics. The effluent of 
the cation-exchange stage contains car- 
bonie acid in amounts equivalent to the 
original alkalinity in the raw water. The 
strongly-basic anion-exchange materials 
remove it, but you must include enough 
extra anion resin for the job, plus 
enough extra caustic soda to regenerate 
the added anion resin. 


Where alkalinity in the 


runs sufficiently high and the plant is 


raw wate! 
large enough, a degasifier or decarbona- 
tor, to remove by aeration the free CO, 
formed from the carbonic acid, usually 
proves economical. This equipment can 
reduce the CO. to under 5 ppm so the 
anion-exchange unit has little CO, re- 
moval to accomplish. 

But. degasifier costs mount because 
you need a level controller ahead of it, 
a storage tank under it, two acid-proof 
booster pumps after it, including rubher- 
lined suction and discharge valves, check 
rubber-lined 
Against this 
balance the saving in 


valves and miscellaneous 


interconnecting piping. 


cost you must 


caustic soda the degasifier can realize. 
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Wherever possible, unless the saving in 
caustic soda pays for the degasifier in- 
vestment in about one year, the trend 
is to omit the degasifier. 

When you do use a degasifier make 
it large enough not only for the service 
rate, but also for the anion rinse rate 
during the regeneration of the anion 
unit as well. This thinking carries over 
to the design of the cation units too. 
Make them large enough to take care 
of the increased rate for anion rinsing. 

Demineralized Water Storage. Often 
where adequate storage is available one 
cation and unit alone will 


suffice. The storage takes care of the 


one anion 


outage period during regeneration—a 
period amounting to about four hours. 
Cost of a large enough storage tank has 
to be balanced against the saving in 
omitting a second pair of exchange 
The storage tank must be cor- 
rosion-proof, and, if made of steel, pro- 
tected by a suitable lining. In 


units. 


some 
cases sprayed rubber linings have been 
applied. Wood storage tanks prove eco- 
nomical and avoid special linings, 


Mechanical Aids 


Automatic Controls. Need for regen- 
eration may develop at any time, and 
since it requires four hours you'll find 
it saves you an extra operator’s pay on 
each shift to have the job done by au- 
tomatic controls rather than manually. 
What’s more, the work is highly repeti- 
tive and a natural for automatic controls. 
With them, we suggest you initiate the 
regeneration by pushbutton and end it 
the same way before you put the unit 
back on the line. This way, the operator 
is in contact with the plant and observes 
its operation at the end of runs and 
Without 
such pushbutton control the operator 
can get the false impression that the 
demineralizer can operate entirely by 
itself without any observance. 

Often you'll find the necessary in- 
struments to observe the quality of the 
effluent and number of gallons treated 
on a panelboard. It is placed at a con- 
venient spot in the power plant where 
an engineer is always available to push 
the necessary buttons on the panelboard 
to start regeneration. Automatic con- 
trols then carry out all the regeneration 
steps under proper mechanical and elec- 
trical They avoid errors 
of the human equation or negligence. 

Further, it is usually advisable to 
employ a single-control multiport valve 
instead of a nest of valves. This sim- 
plifies the valve control and eliminates 
the possibility of irregularity in opera- 
tion. Such multiport valves, however, 
should be fully acidproof, preferably 
rubber lined, and the individual valve 

(Continued on page 196) 


at the end of regeneration. 


supervision. 
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Plant Personnel Make or Break 
Station Operation and Maintenance 


Selecting the men to run a plant is fully as important as 


choosing the equipment. Here’s a rundown on some points to 


consider in organizing your manpower, factors that control 


Bm Many Factors affect the manpower 
needed to run a power plant, such as 
number and size of units, plant arrange- 
ment, centralization of control points, 
fuel steam 
cycle, cooling and feedwater supply and 
treatment, characteristics of plant load. 

Equipment Size, Grouping. Generally 
speaking, two boilers or two turbines of 


automatic controls, type, 


a given size need more operating and 
maintenance attention than a single unit 
But, a second boiler 
and turbine may often be added to a 
single-unit plant with little increase in 
operating personnel. 


of double the size. 


units with 
adjacent controls may be run almost as 


Two 


easily as one. Unless units are quite 
simple, an added third unit is likely to 
need a second man to handle it. 

Grouping units in pairs gives a rough 
measure of manpower needed. Although 
controls may be exactly the same, larger 
units often justify more manpower be- 
cause of the larger investment, greater 
dollar losses with decreased efficiency. 
and greater operating difficulty because 
of larger size. Increased labor for large 
units is usually less than that for two 
small-sized units. 

Control Arrangement. You 


needed manpower by conveniently lo- 


lower 


cating boiler, turbine and auxiliaries in 
relation to each other for easy operator 
With centralized control, the 
amount of equipment one man can con- 
trol is limited only by the number of 
things he has to supervise and analyze. 


access, 


By D C SWIFT, Ebasco Services Incorporated 


Instruments permit him to use controls 
more intelligently. 

Maximum reduction in needed man- 
power comes through using centralized 
control, automatically operated, with 
suitable instrumentation including re- 
corders and alarms. In the future, as 
automatic devices are developed and per- 
fected, completely automatic operations 
and control, including starting, stop- 
ping and low-load operation, may be 
Then, the operator’s only 
be to check the automatic 
equipment to see that it functions prop- 


possible. 


duties may 


erly. 

Steam Cycle. Higher steam pressures 
and temperatures call for more careful 
operation and maintenance. The more- 
complicated construction of equipment 
increases the chance of damage from 
misoperations. As the cycle becomes 
more complicated with additional feed- 
water resuperheaters, auto- 
matic extraction turbines, ete, the de- 
gree of operating skill needed becomes 
greater. preheaters. 
dust and induced- 
draft fans, steam-temperature controls 


heaters, 


Economizers, air 
collectors, forced- 

all need attention and maintenance. 

Fuel. Natural-gas supply alone needs 
little attention beyond maintenance of 
correct supply pressures. Other gas 
fuels, like blast-furnace 
gas, introduce increasing complications. 
Standby oil fuel needs additional equip- 
ment, such as tanks, pumps, strainers, 
heaters, must be looked after. 


coke-oven or 


which 


Oil alone usually requires larger and 
duplicate fuel-supply elements. Extra 
men may be needed to operate these in 
larger plants, and to handle receipt, un- 
loading and storage of fuel. 

Coal and other solid fuels up man- 
power needs materially to unload, store 
and fill bunkers. More labor is needed 
to (1) run and repair coal scales, and 
pulverizers (2) steam-generator 
heat-transfer surfaces (3) remove slag. 
flyash and ashes. 


clean 


A coal-burning plant 
may require 30 to 50°% more operating 
and fuel-handling labor than a gas-fired 
plant. 

Water supply and its treatment for 
Water 


from wells involves pumps. collecting 


cooling towers need attention. 


lines, and perhaps a complicated water- 
treatment plant, with an extra man or 
two per shift. Extra maintenance may 
be needed on the screens, if a plant 
uses river water that is dirty. corrosive 
or erosive, and perhaps subject to large 
level variations. More operating labor 
may also be required. 
ity of feedwater 


Extra complex- 
treatment may occa- 
sionally call for an extra operator per 
shift, and extra labor for testing and 
controlling Manual boiler 
feedwater regulation may require a lot 
of extra labor, particularly on a var- 
iuble-load station. 

Station Loads. Running with a lim- 
ited delay 
putting a plant back into service after 
an interruption. 


feedwater. 


number of operators may 


\ fluctuating variable 
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load requires more operating attention 
than a steady load, and probably more 
maintenance also, unless extreme over- 
loads are carried continuously. Daily 
starting and stopping probably require 
extra operators, but during shutdown 
periods operator needs fall below nor- 
mal, 

Operating Force. Centralized control 
and instrumentation have greatly re- 
duced labor requirements and improved 
coordination of plant operation. Even 
in the smallest plants with considerable 
automatic control, two men per shift are 
usually considered the minimum need. 
With two men, the illness or sudden 
death of one will not leave the plant 
unattended. 

With units of 20- to 60-mw capacity. 
minimum labor would probably be one 
man to a boiler-turbine-generator unit 
for the control room with additional help 
for auxiliary attendance as needed. For 
larger units, several men are generally 
used in the control room, with increased 
attendance outside also. However, the 
capacity that can be operated properly 
per man continues to increase with 
larger units. 

If boiler, turbine and generator con- 
trols are separated, even though brought 
to individual central contro] areas, two 
boilers, two turbines, and two to four 
generators per man are usual maxi- 
mums to be handled. Sometimes one 
man operates as many as four gas-fired 
boilers, but this is an exception. A 
switchboard operator may be able to 
handle more than two units if he does 
not supervise too many local feeders, 
too much transmission-line switching. 
or answer too many telephone-board 
calls. 

Fuel facilities, boiler or turbine auxil- 
iaries, and manual operation of discon- 
nects and switches normally need addi- 
tional help. 

Careful study of the new plant and 
comparison with other plants indicate 
the number of men needed on each shift. 
The usual work week is 40 to 42 hours 
so four men must be used to cover each 
shift position. To avoid overtime, one- 
half to one additional man per position 
may be needed to allow for vacations, 
sickness, absenteeism or job training. 
The shift supervisor may be a working 
or nonworking foreman. Usually one 
foreman supervises seven to ten men. 
More than this number usually results 
in the men not being properly directed 
or checked. Shift supervisors may re- 
port to an operating supervisor, a plant 
superintendent or his assistant. 

General Plant Labor. Crews must be 
provided for fuel and ash handling. ef- 
ficiency and test work. and maintenance 
work, Each crew has a supervisor re- 


porting to the plant superintendent. 
Coal-handling men may move 20,000 to 
50,000 tons of coal per year. Results 
crew's size depends on amount of au- 
tomatic control and instruments, partly 
on steam conditions and water-treatment 
facilities, partly on amount of fuel 
burned. Intensive testing activity will 
probably yield not over 2° return on 
money spent for fuel, so payroll for ef- 
ficiency work should not exceed that 
amount. 

In smaller plants, there are usually 
two maintenance sections, electrical and 
mechanical, directly under the plant su- 
perintendent. In larger plants, there 
may be numerous foremen. The me- 
chanical group needs men for painting, 
brickwork, insulation, pipework, boiler, 
auxiliary, turbine repairs. The electri- 
cal group works on motors, controls, 
switches, wiring, cables, exciters and 
electronic equipment. 

In small plants, one man may have to 
cover several of these fields, with some 
work let on contract. In large plants. 
certain men may specialize on various 
types of repairs. 

Maintenance work in a new plant 
may be quite limited for several years. 
There usually are, however, a number 
of uncompleted construction items and 
small improvements left to maintenance 
forces so they are kept busy until re- 
pair needs reach a steady state. In a 
single-unit plant, operators may assist 
with overhaul work during shutdown 
periods. On larger systems, mainte- 
nance men are sometimes shifted to var- 
ious plants as needed. After a steady 
state has been reached, number of main- 
tenance men usually equals one-half to 
two-thirds of the number of operators. 
About 20 to 25% of the maintenance 
men are electrical workers. 

Janitors, yardmen, gatemen, watch- 
men, and handy men may come under 
the superintendent or operating super- 
visor. Janitors usually clean offices, 
halls, walks, toilets and plant floors, 
while operators clean items of operating 
equipment. Number of gatemen, guards 
and yardmen depends on plant size, lay- 
out and company policy. 

Keeping of stores, records, time, ac- 
cident, coal, operating, maintenance 
records, ete. may be done by (1) the 
superintendent in a very small plant 
(2) clerks or timekeepers in a medium- 
sized plant (3) an office force in a very 
large plant. Number needed for this 
work usually runs about 2 to 3% of 
ihe men in the plant. 

Plant Superintendent. It is poor econ- 
omy to stint on the salary paid a com- 
petent superintendent. A second-rate 
man can lose the small difference in 
salary many times over in unnecessary 


outages, mishaps, high maintenance, 
operating inefficiencies and heavy labor 
turnover. A plant superintendent should 
have considerable operating experience, 
and good background of technical plant 
knowledge and maintenance. 

He should be in good health, intelli- 
gent, stable, and able to control men 
and command their respect. He should 
be a leader and know how to delegate 
responsibilities so the plant runs itself 
when he is not there. Place the new 
superintendent in charge some 12 to 18 
months before trial operations begin. 

Plant Supervisors. Shift engineers 
should have pretty much the same quali- 
fications as the plant superintendent, 
perhaps with shorter experience. The 
results engineer, maintenance and yard 
foremen should have had considerable 
experience in their specialties. They 
should be cooperative and have the ini- 
tiative to do work as needed. 

Operating and Maintenance Men. 
Junior plant operators, maintenance and 
test men should be reasonably intelli- 
gent. While plant experience is desir- 
able, it is not essential. It is usually 
better to hire local men. even though 
inexperienced, who are likely to find 
their work and surroundings satisfac- 
tory. rather than to import experienced 
men from other localities. 

Operator Training. If possible, key 
men should be sent to a plant similar 
to the new one to become familiar with 
the equipment type. Usually a training 
period of one to three months can be 
spent profitably. Most benefit results 
from allowing trainees to actually oper- 
ate and maintain machinery. 

About six to eight weeks before start- 
ing, the shift engineers and other key 
men should enter the new plant to be- 
come familiar with it. Include other 
operators if at all possible. Let each 
man draw up piping and electrical dia- 
grams of the systems. Prepare pre- 
liminary operating instructions for each 
piece of equipment. Classes in construc- 
tion and operation should be held. with 
men answering test questions. Opera- 
tors should have the opportunity to in- 
spect equipment as it is assembled. Al- 
low maintenance men to assist with final 
alignment checks and lubrication so as 
to become familiar with the machinery. 

Electrical Work. The electrical fore- 
man and his assistants should become 
familiar with all electrical prints. They 


should check conduit runs and plant 
circuits as they are installed. Helping 
with assembly of switchgear. transform- 


ers, regulators, controls, instruments, 
ete, gives valuable training. Relays and 
alarms should be tried out and adjusted 
as needed. Let one or two men assist 
(Continued on page 206) 
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Setting up the joint to be welded at the welding station involves careful align- 
ment of parts. This is followed by tack-welding to keep parts firmly placed 


24-power spotting scope helps the supervising welding engineer to examine the 
inside surface of K-weld root bead located near far right end of the piping run 


—Gas-Chamber Fixture Confines Inert Gas to Weld Area——— 


Manometer 
Sponge rubber. 
Keeper rings (aluminum) 
} Spocer rod(moy be 
j armtted, 
| 


i 


A 











Center disc loluminum) 
— Gos chamber Pipe nert 

U fixture gas 

Typical gas-chamber fixture has Fixture in pipe confines inert gas 

two disks held by spacer rods inside of the joint being made up 


wey tT Lt 


Low Pressure Intermediate Press High Pressure 


Varying pressure of gas in chamber fixture controls shape of interior 
surface of weld from convex to flush to concave with rising pressure 
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K-weld root bead is laid while pipe 
interior is under inert-gas pressure 


6 Interior of root bead looks like this 
through powerful spotting telescope 


Inert Gas 


> M W Ketroce Co of Jersey City, 
N. J. has developed a new method of 
welding without backing rings called 
K-Weld Process. It has been success- 
fully used to weld points in 914-in. OD 

15,-in. wall austenitic stainless steam 
piping for 2350-psig 1100-F service on 
two 145,000-kw units in Kearny station 
of Public Service Electric and Gas Co 
of New Jersey. 

K-Weld Process uses inert-gas shielded 
are welding to apply the initial or root 
bead to the joint being made up. In 
finishing the weld you may use the same 
process or, for economy reasons, the 
metal-are process, or any acceptable 


POWER 





Finished root bead completes first 
critical step to form h-p pipe weld 


Second bead laid on top of root bead 
by any normal metallic arc process 


Light and mirror inserted in pipe end is pushed into position under the weld in 
pipe interior. This is the first step in visual inspection of inside surface of weld 


Penetrant-oil examinations are made periodically as the pipe weld is built up. 
These reveal minute cracks that may occur from incomplete penetration of metal 


Doubly Shields Improved Pipe Welds 


fusion-welding method. 


The inert gas 
in the first step may be either helium or 
argon or a mixture of the two. 

Gas shielding of welds prevents oxi- 
dation and aids penetration of the parent 
weld metal, making a sounder joint. 
In most work the molten metal is gas- 
only on the side the welder 
works on. This that the 


bead, laid in a pipe joint or other sur- 


shieled 
means root 
face, is not protected on the interior 
side in the usual process. 

To get this extra protecting and con- 
trol bead contour, K-weld Process uses 
the gas-chamber fixture shown, bottom 
p 94. After the pipes to be joined are 
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properly aligned this fixture is inserted 
as shown. The two disks form a chamber 
inside the pipe. The inert gas enters 
this chamber as shown and its pressure 
is indicated by the manometer. The gas 
leaks out through the butted ends of the 
pipe forming the joint to be welded. The 
chamber gas pressure can be regulated 
at will. Lower sketches show how the 
inside contour of the weld bead can be 
shaped by varying the chamber pres- 
sure. At low pressures the bead forms 
inner surface. Raising the 
pressure gives it a flush surface, while 
with high pressures the surface becomes 
concave, that is, slightly hollowed. 


a convex 
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Codes and specifications usually re- 
quire an overlay, so the convex interior 
bead surface will be the most common. 
The flush contour has advantages where 
erosion must be avoided, pressure drop 
must be minimized, or where drainage 
must be complete. The concave contour 
would not be used because it reduces 
the weld strength. 

In making a joint the pipe ends are 
preferably counterbored to an_ inside 
diameter with a tolerance normally used 
The lip thickness 
should be concentric with the counter- 
bore, and reasonably uniform. The pipe 

(Continued on page 96) 


for backing rings. 
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PIPE WELDING continued 


Final reinforcing beads finish the successful welding of pipe for 2350-psig 1100-F 1 Grinding wheel dresses finished weld 
steam service. Conventional fusion processes are used to complete weld before making the final inspection 


Controlling Interior Gas 
Pressure Shapes the Inside 
Contour of K-Weld 


1 Post-heat treatment of weld must be carefully controlled 
by attaching thermocouples to measure metal temperature 


1 Welded joint is wrapped with asbestos paper over which 1 High-powered induction heat-treating equipment performs 


several coils of wire are placed in readiness for heating stress-relieving of the welded joint in h-p piping units 
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X-ray of completed weld is an important step in making final inspection 


Sen- 


sitivity of X-ray inspection decreases as the pipe wall and weld become thicker 


ends are aligned and butted. While the 
lip taces need not be pressure-tight, they 
should be close enough to maintain the 
required gas pressure inside the joint. 

The inert gas first flows long enough 
to flush air out of the chamber. During 
welding the pressure is closely con- 
trolled to give the proper inside con- 
tour. The root bead is deposited with 
the ordinary heli-are technique with a 
fairly uniform advance. While the next 
pass may be deposited with 1¢-in.-dia 
coated electrode, it is preferable to use 
a 3/32-in.-dia coated electrode to insure 
against inadvertent burn-through. Nar- 
rowness of the groove at that level also 
favors use of the thinner electrode. After 
the second pass the internal fixture can 
be removed and the weld completed by 
any conventional fusion This 
process may be used for welding in all 


process. 


positions: down hand, vertical, horizon- 
tal and overhead. 

Test Results. Weld quality obtained 
with this process easily meets all X-ray, 
physical and mechanical requirements 
of the ASME Boiler 
codes and specifications. Tensile, bend. 
impact and torsion tests have shown 
excellent properties of the welds. Micro- 
and macro-examination show no tend- 
to crack formation, or 


Code, and other 


ency undercut 
at the edges of the inside bead. Speci- 
completely flattened 
failure. All 


beads were “as deposited.” only the cor- 


mens have been 


with no evidence of root 


ners of the specimens being relieved. 
Penetration into the base metal has al- 
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ways been excellent without undercut- 
ting or other surface discontinuity. 
This process is not limited to girth 
welds in piping. It has also been used 
on longitudinal welds and through welds 
at branch connections. You may use it 
for any through-welding on piping, small 


pressure vessels or other pressure equip- 


ment. It proves useful as a substitute 
for double-welded joints. Ability to com- 
plete welds from one side has advan- 
tages in the way of operator comfort 
where high preheat or hot weather is 
involved. There may also be economic 
advantages. 

On larger pressure vessels and sim- 
ilar applications special fixtures may be 
needed to reduce gas consumption. 
Such equipment, however, is not expen- 
sive and can be easily adapted to a 
reasonable range of diameters. 

You may use this process with any 
metal or alloy that can be fusion-welded. 
Its entire development has been asso- 
ciated with the welding fabrication 
problems of Production and Special 
Projects Departments of M W Kellogg 
Co. Consistent elimination of cracks and 
undercutting was realized on extremely 
rocket motor shells in 
which heat treatment after welding in- 
volved a drastic quench. 

This eliminate 
root cracking associated with austenitic 


high-strength 


process has helped 
welding. It gives a completely satisfac- 
furnace 
and superheater tubes, and for welds in 


fluid 


torv weld for fired service in 


extreme erosive service, such as 
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1 Penetrant-oil examination of the fin 
ished weld follows X-ray inspection 


catalyst transfer lines. Successful welds 
have been made with various grades of 
carbon and carbon-molybdenum steel, 
chromium molybdenum steel, austenitic 
steels, nickel, monel., inconel and cop- 
per. This process should be well suited 
for welding titanium. 

Operator Requirements. | ull 
tration has been consistently secured 


pene- 


without demanding more than average 
ability of the operator. The method uses 
standard nonconsumable electrode-weld- 
ing equipment. It has demon- 
strated that satisfactory penetration is 
obtained by welding operators selected 
at random, using the K-weld Process for 


been 


the first time. Control of pressure and 
physical dimensions replace the high 
degree of inherent skill demanded by 
conventional methods. This relieves the 
operator of considerable physical strain 
usually 


Ww ork. 


Selection of gas pressure, weld-groove 


involved in exacting welding 


dimensions and the welding-machine set- 
ting is dictated by type of material and 
not by wall thickness. The gas pressure 
supports the weld metal during its 
solidification and cooling process with 
just the right support to give the de- 
sired inside contour. 

In one unusual application, 1-in, 12- 
gage carbon steel condenser tubes had 
to be butt welded to form the needed 
length for hair-pin shaped tubes. Be- 
cause of the lengths available. the weld 
had to be in the bent portion. All bends 
were made without failures. 





AIR DUCTS, 24xé6 feet, extend the entire length of each tunnel 


Giant Lungs for New Parkway 
Tunnels in Pittsburgh 


© One Moke LINK in Pittsburgh’s redevelopment program 
was completed June 5 when the Penn-Lincoln Parkway Squir- 
rel Hill Tunnels opened to traffic. Air supply and exhaust 
details of these twin-tube tunnels are most interesting. 

Eight Westinghouse Sturtevant Airfoil fans supply 1.9-mil- 
lion cfm of Two blower and two 
exhaust fans are housed in ventilation buildings at each 
of tunnel. Only two fans ventilate each tunnel during 
trafic loads. 


fresh air to the tunnels. 
end 
low 
The other fans run only during morning and 
evening rush hours, or in emergencies. 


motors drive each 


motor horsepowet! tor 1350. 
They are connected and geared to- 


vether to provide }-speed operation. 


driving fans is Two 


fan. 


Sixteen manually 


stations in each 
tunnel flash a red light at tunnel entrance to stop traffic in 


event of fire. Fans exhaust the affected tunnel quickly. 


operated fire-alarm 


LOUVERED and 


creened wall for fresh-air intake to the fans 








The air slots, marked by an arrow, are placed 15 feet apart 


bes 
ONE OF EIGHT fans that ventilate Penn-Lincoln Parkway tunnel 
DAMPER GATES divert air from one tunnel to other in emergency 


a) ~y 9.9 
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To Prevent Explosions Avoid Maximum Oxygen Limits 


PB GAS AND DUST EXPLOSIONS may be prevented by keeping 
the oxygen content of the mixture below given concentra- 
tions. This can be done by adding an inert gas, such as car- 
bon dioxide, nitrogen, helium, steam or exhaust gas, to the 
mixture. Adding the inert gas to the combustible mixture 
narrows down the flammability limits which, threugh this 
procedure, may actually be made to disappear completely. 
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Inert gases and vapors do not all have the same flame- 
quenching ability. The chart, which is shown above, gives 
the maximum allowable oxygen when diluting with carbon 
dioxide at atmospheric pressure. To provide 4 margin of 
satety, reduce the oxygen content as far as is practicable 
below this maximum permissible limit. 


By J D Constance Cliffside Park, \. J. 
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Here is what users say 
ee 7 about this Riley design 


“We are very definitely satis 

fied with this unit and certainly 

okt eae Li would not hesitate in installing 

" another bottom of this type.”’ 

NORTHERN PAPER MILLS 

Green Bay, Wisconsin 

Northern Paper Mills are now in 

stalling another Riley unit of this 
design 





“We are so well pleased with 
this unit that a duplicate unit is 
now being installed.” 

HOOKER ELECTROCHEMICAL Co. 

Niagara Falls, New York 
Hooker Electrochemical have now 
installed five Riley units of this type 





Ss cee 


——*< 
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‘We have had no difficulty in 
cleaning ash from the single 
header hopper bottom. Ash 
flows readily down the slope of 
the hopper.”’ 

CENTRAL OHIO LIGHT AND 
Power Co. 

Bluffton, Ohio 

Central Ohio Light and Power Co 
has now installed a duplicate unit 





















































STOKER CORPORATION, WORCESTER, MASS. 


Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Charlotte Atlanta New Orleans St. Louis Kansas City S. Paul Tulsa Houston 
Denver Salt Lake City Los Angeles Portland Seattle 


BOILERS «+ PULVERIZERS + BURNERS - STOKERS + SUPERHEATERS - ECONOMIZERS 
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designed for pulverized coal firing 


Since a water-cooled ash hopper is an integral part of the 
furnace with this Riley design, by installing it, you not only save 
the initial cost of a separate hopper but also the cost of hopper 
foundations and supports as well as future hopper maintenance. 


On units requiring a separate ash hopper, seals must be pro- 
vided between the boiler unit and ash hopper to prevent air infiltra- 
tion. With this Riley unit, you not only eliminate the difficulties 
of providing and maintaining positive seals but also the cost of them. 


For a given steam capacity and furnace width, over-all height 
of the unit is reduced by at least five feet resulting in large savings in 
building cost if new building is involved or permitting installation 
or larger capacity units in existing building. 


Thirty-five of the country’s leading consulting engineering 
companies have engineered boiler installations involving Riley units 
of this type. Engineers have selected this type of unit for over 85% 
of all Riley pulverized coal-fired installations, purchased since 1948. 


Since the first Riley unit of 
this type was installed in 1946, 
137 units have been sold hav- 
ing a steam generating ca- 
pacity of over 20,000,000 Ibs. 
per hour. 





These users have expressed their 
satisfaction by placing repeat 
orders with Riley. 

Hooker Electrochemical Co. 

Celanese Corporation of America 
United States Steel Co. 

Monsanto Chemical Co. 

Esso Standard Oil Co. 

Pratt & Whitney Aircraft Corp. 

City of Holyoke 

Syracuse University 

Central Ohio Light & Power Co. 
Western Colorado Power Co. 

Riegel Textile Co. 

Northern Paper Mills 

City of Rochester, Minnesota 

Cities Service Oil Co. 

Dairyland Power Cooperative 

Ohio Oil Co. 


Other Users 


Carbide & Carbon Chemical Co. 
Western Electric Co. 

Carrier Corporation 

Continental Can Co. 

South Carolina Electric & Gas Co, 
United States Rubber Co. 
North American Aviation 
General Electric Co. 

Goodyear Tire & Rubber Co. 
Flintkote Co. 

Norton Company 

Thomas A. Edison Co. 
Colorado Fuel & Iron Co. 
White Pine Copper Co. 

Chase Brass & Copper Co. 
Hanna Furnace Corp. 

Calumet & Hecla Consol. Mining Co. 
C. H. Masland & Sons 
American Viscose Co. 

Great Lakes Steel Co. 

Bird & Son, Inc. 


A survey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings in your power costs 


WATER-COOLED FURNACES + STEEL-CLAD INSULATED SETTINGS + AiR HEATERS 
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ENDS PACKING 
OBLEMS 


PREDETERMINED ALLOWANCE FOR EXPANSION 
Y AUT 
nO*SLANB PREMIO Re 


Parachute is a fully-automatic self-lubricating packing which requires absolutely no atten- 
tion or adjustments after it is installed. it has proven superior for hydraulic rams and rods 
for all services; oil, steam, water. Because of its automatic features Parachute seals on 
the pressure stroke only thus guaranteeing twice the service over other V type moulded 
packings which require constant gland pressure. Due to its unique design, Parachute has 
individual lubrication retention channels in each sealing ring. 


Se | 
FULLY MOULDED 
BOTTOM RING 

7 WiLL NOT TWIST 
LN BOx 


Compare Parachutes full-bodied construction with thin V style rings. Note full-moulded 
bottom ring with pilot sides which cannot twist in the box. Note that each ring secls 
as an individual unit and that no special top adapters are necessary as each Parachute 
ring has moulded flat top surface. Due to its rigid construction and proven service 
Parachute does not require metal reinforcing rings even on extreme pressures. Order from 
your nearest listed distributor a trial set to prove to your own satisfaction the trouble- 
free service received from Chesterton Parachute Packing. 


CENTRIFO WON’T SCORE SHAFTS 


A centrifugal packing that won't score soft metal 
shafts or sleeves even at 4,000 r.p.m. Superior to 
square flax or braided asbestos for hot or cold 
water, brine or cold oil. Write our old-timer, 
Jack Hartley, about your tough packing problems. 


WHERE TO BUY 
CHESTERTON PACKINGS 


Turner Sup., Mobile 
Wimberly & Thomas 
Birm. 


Geo. S. Thomson, 
Phoenix 


A. S. Kelly, West Helena 
McKee-Pitts, Fort Smith 


Mission Pipe & Sup, 
San Diego 
Victor Belt. & Rub., L.A. 
Holz Tire & Rub., Lodi 
Valley Pipe & Sup., 
Fresno 
Western Ind. Sup., Sacr. 


T. R. Stevens, Denver 


Lindquist Hdw., Brdpt. 

Jockson & Sequine, 
Hart. 

C. N. Flagg, Meriden 

Abel Trans., Plainville 


Farquhor Mch., Jacks. 

Mine & Mill Sup., 
Lakeland 

Railey-Milam, Miami 


Pye-Barker, Atlanta 

S. Donald Fortson, 
Augusta 

Corbin Sup., Macon 


Hagerty Bros., Peoria 
Brown Auto Sup., 
Decatur 


W. J. Holliday, Indpolis 

Smith-Monroe, S. Bend 

Baker Spec. & Sup., 
Logansport 

M&M Sup Co., Muncie 


A. Y. McDonald Mfg., 
Des Moines-Waterloo 


Crane Co., Topeka 


Louisville Mi!l Co., 
Louisville 
Plumbers Sup., Lexgtn. 


Paul, Rice & Levy, 
New Orleans 

Service to Sowmillers, 
Shreveport 


Hall & Knight, Lewiston 


Fall River Steam & Gas 
Pipe, Fall River 
Holyoke Valve & 
Hydrant, Holy. 
Industrial Sup., Worc. 
Robbins-Gamwell, Pitts. 
Zina Goodel!, Salem 
Albert E Mayer, Sprng. 


Northern Hdw., 
Menominee 

Kenneth Anderson, Detr. 

Mfrs. Eq. & Sup., Flint 


Goodin Co., Minapolis 
Duluth Plumbing, Duluth 


John S. Stilley, Jackson 


Kansas City Rub. & 
Belt., Ke. 

Rubber Prod. Co., 
St. Louis 

Jamieson Mch., St. Jo. 


Interstate Mch. & Sup., 
Omaha 


Sierra Mch., Reno 


Fleck Co., Camden 
Mfg. Selling, Trenton 


Kasper & Koetzle, 
Brklyn. 

Root, Neal, Buffalo 

Burns Piping, Syracuse 

Beltran Assoc., N.Y.C. 

Colerick Sup., Utica 

Geo. H Cole, Troy 


Bernhardt-Seagle, 
Lenoir 

Gen. Fdy & Mch., 
Sanford 

Sykes Sup. Co., Burl. 

A. Lynn Thomas, 
Charlotte & Raleigh 

Cape Fear Sup., 
Fayetteville 

Citizens Tran. & Coal, 
Asteville 


Clark Asbestos Co., 
Cleveland 

Shaw-Kendall Eng., 
Toledo 

Yohe Sup., Canton 

Monarch Petr. Prod., 
Columbus 

Focke Rub. Pro., Dayton 


Hart Ind. Sup., Oki City 


Ken McDowell Co., 
Portland 


Perry Mill, Erie 

Raub Sup. Co., 
Harrisburg & 
Lancaster 

E. Keeler Co., Willsport 

Bush-Miller, York 

Somers, Fitler & Todd, 
Pitts. 

Horris Hdw., Kingston 

Lehigh Val. Sup., 
Allentown 


Sullivan Hdw., Anderson 

Allen & Webb, Charlstn. 

A. Lynn Thomas, 
Columbia 


Nashville Mch. & Sup., 
Nashville 

Browning Belt. & Sup., 
Knoxville 

Pidgeon-Thomas Iron, 
Memphis 

Roaers-Bailey Sup., 
Chattanooga 

Summers Hdw. & Sup.. 
Johnson City 


Zork Hdw., E! Paso 

Hornsby Heavy Hdw, 
Wichita Fa!!s 

Conroe Mill Sxp., 
Conroe 


Schieren-Jarvis, 
Salt Lake 


Barker-Jennings, 
Lynchburg 

A. Lynn Thomas., 
Richmond & Norfolk 


Titan Chain Saw, Seattle 
Jensen-Byrd, Spokane 
Paramnt. Sup., Tacoma 


Shadbolt & Boyd, Milw. 
Pumps & Equip., 
Madison 


Gordon-Eelyea, 
Vancouver 

Crown Mech. Pkgs., 
Montreal 

John Clouston, 
St. John's, Nfld. 


P. S. Pell & Co. Ltd.— 
Honolulu 


Northern Supply Co.— 
Anchoraye 
PL 


Agents in all Foreign 
Countries 


A. W. CHESTERTON CO. 


6 ASHLAND ST., EVERETT 49, MASS. 


AMERICA’S OLDEST MANUFACTURER OF MECHANICAL PACKINGS 
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and MAINTENANCE 
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WOODEN PLANKS and clay against the power- 
house openings kept the water on the outside 


STUCK SLUICE gate let in 5300 gpm, but the 
temporary pumps shoved the water back out 


- 


me 





CHIEF ENGINEER Howard Spanganberg shows Power editor photo history of his PARTITIONS of iron are now all ready to 
power plant. Photos recall interesting incidents in plant’s busy, eventful past bolt and gasket into their places in a hurry 


Photos Record Plant Growth... 
ad Headaches of Chief Engineer 


Here’s one operating chief who has been keeping a pictorial record of 
his plant’s highlights over the past 25 years. He shoots everything 


of importance for future reference. For more info, turn page 


By STEVE ELONKA, Associate Editor 
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PHOTOS RECORD GROWTH continued 


TWO-INCH extra-heavy piping is welded 


wt bends t stop vibration in hp lines 


& Is Aways a pleasure to run into 
a chief engineer of the old school. Driv- 
ing through Palmyra. N. Y. recently, I 
was attracted by the one big smoke- 
stack It turned out to be The 
Garlock Packing Co’s power plant. 


in town. 


Inside, 1 found Howard Spanganberg, 
who has been chief engineer in the same 
plant since 1928. He was glad to see a 
Power editor because he’s been reading 
POWER years. A 
trip through his plant soon showed me 
that Howard has a man-sized job. With 


the firm growing steadily through the 


religiously all these 


years, the manufacturing plants have 
always demanded more and still more 
About the time one new unit is 


installed, 


power, 
and 
Spanganberg’s headaches start all over. 

\t present, a new 100,000-lb-per-hour 
boiler and a 3000-kw steam-turbine elec- 


tric generator, complete with condenser, 


another is overworked. 


ive being installed. A few months ago, 
two new triplex, variable-stroke, pumps 
for hydraulic service were installed. 
Back in his office I asked Howard to 
tell me about some problems he’s had 
to solve. That’s when he pulled a large. 


SMALLER piping-braces are welded here 
to hydraulic lines to stop any ‘‘shimmy” 


well-filled photo album out of his desk 
drawer. Album is filled with photos of 
his associates, interesting repair jobs, 
and many other things that have taken 
place in his plant. It was easy to see 
that his plant and his associates are as 
important to him as his home and his 
family. 

Flood. “Here's one headache that had 
us all sweating,” said Howard, showing 
me photos of water around his plant. 
“We had our first flood in 1942. Then 
it paid us a return visit in 1950. There 
was 36-in. of water against our plant 
wall here when ‘Garlock Lake’ got ram- 
bunctious. 

“In 42, we placed large 2-in. planks 
against all openings around the power- 
house, then dumped truck loads of clay 
against the planks to seal them. Water 
came up so fast we had only four hours 
before it got to our building wall. Then, 
just as we got to feeling smug about 
the whole thing, we found water flowing 
into our cistern -nside the plant. Trouble 
was a faulty sluice gate that we couldn’t 
The gste hadn’t been closed for 
some time, and now it didn’t work. 


{ lose. 
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SHEET IRON is welded to inside of the 
slight bends on pipe’s opposite sides 


“But we had to keep the plant dry. 
So we hooked three pumps to the cistern 
and ran their discharge outside (photo). 
Three pumps running at full capacity 
shoved water outside at the rate of 5309 
gpm. That just did keep water down in 
the cistern. 

“That flood taught us a lesson other 
plants might profit from,” said Howard 
good-naturedly. “Now we are prepared 
if the water pays us a return engage- 
mem. Our answer is large sheet-iron 
partitions that fit against the power- 
plant doors (photo). If a flood should 
threaten, can bolt plates 
against angle-irons fastened into the 
brick work at all openings. With a 
gasket at each joint, there’s no danger 
of water getting in. That’s quicker and 


we these 


easier than building wooden walls and 
hauling clay. 

“Take a look at these photos,” said 
Howard, thumbing through his photo 
album. And there | saw every detail of 
that event, recorded faithfully. 

“Too bad more power engineers don’t 
keep a picture history of their plants,” 
“That's 


I commented. a mighty valu 
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High-Pressure Hydraulic Piping Gave Trouble 
at 3300 psi Until These Changes Were Made 


HEAVY strap iron, welded to 90-degree bends of heavy piping in floor pit, keeps 


high pressure from straining piping at elbows. 


able 

coming in here to learn this game.” 
Vibration Solved. “A few months ago 

we installed 


reference for young engineers 


variable-stroke. 
motor-driven, triplex pumps.” continued 
Howard. Each delivers from 0- to 55- 


two new 


gpm water against discharge pressures 
up to 3300 psi. These pumps are vertical 
and have built-in, double reduction- 
geared drive, with motor mounted above 
on pump frame. Each pump is driven 
crankshaft speed of 236 
Motors are 125 hp, 1800 


synchronous, having 80° leading power 


at constant 
rpm, rpm, 
factor. They are excited from external, 
125-volt de power,” said Howard. 
“Pumps discharge into air-loaded, hy- 
draulie accumulator of 250-gallon ca- 
shutoff 


automatically isolates accumulator from 


pacity. An accumulator valve 
hydraulic system if any high-pressure 
piping That 
compressed-air charge that 
cumulator. 


ruptures. avoids losing 


loads ic- 


“These triplex units are in the power 
plant and supply the many hydraulic 
presses in the manufacturing buildings. 
Rams of hydraulic presses are first oper 
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This also solved vibration problem 


ated by 180-psi water from centrifugal 
pumps. Then these triplex pumps take 
over by driving the rams home at over 
3000 psi and holding presses closed 
while they cure products under high 
temperature. So only a small amount of 
water delivered by 
pumps at high pressures. 
“These pumps work like a charm,” 
said Spanganberg. “but the piping be- 
tween pumps and accumulating bottle 
vibrated so badly 
pumps. Of 


need be triplex 


we hated to use the 
course, the manufacturer 
have vibration. 
On some installations there is no trouble, 
then on an identical job the vibration 
may be pretty bad. 

“We took the manufacturer’s sugges 


had told us we might 


tion,” said Howard. “and braced the pip- 
pipe 


was welded to each bend from two an- 


ing.” [see photos] “Extra-heavy 


eles. This keeps the bends from straining 
when at 3300 psi. It also braces piping 
against vibration. On unlagged piping, 
where bends are slight, we welded sheet 
iron on inside of bends. On larger lines 
in the floor pit. we welded heavy strap 
hold all 90-degree 


iron, to bends to 
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gether. That not only stopped vibration, 
but also took most strain off elbows. 
“This high-pressure, hydraulic 
system replaced old horizontal, direct- 
acting steam pumps,” 


new 


continued How- 
ard. “The old pumps couldn't maintain 
needed uniform supply pressure that 
presses called for. Now pressures are 
held steady and press operation has 
greatly improved. 
entire hydraulic 


Also, maintenance on 
system is much 
This is because we don’t have excessive 


less. 


pressure pulsations now.” 

“You know.” I said, “this method of 
bracing may be good insurance where 
there is the least indication of vibration. 
It not only prevents pipe fatigue, but 
also cuts down damage to gages, ther- 
mometers and other instruments caused 
by vibration. And it prevents insulation 
being shaken off the lines.” 

Packing. “Out in the plant, I noticed 
that your pumps and other equipment 
don’t leak around the glands,” I said, 
after looking through the album. “How 
do you account for that?” 

“Of course. we manufacture all types 
of packing and gasket materials,” an- 
swered Howard. “Some of my shafts are 
sealed with our latest mechanical seals. 
Others with our asbestos packing, or 
metal foil packing and other types of 
the many packings we manufacture.” 

“I’m especially interested in knowing 
more about mechanical seals,” I said. 
“What's your experience with them?” 

“lve found that if the right seal is 
used for the job,” answered Howard, 
“it does save on maintenance. For ex- 
ample, there is no shaft wear because 
the seal does not rub the shaft. Instead, 
a carbon ring seals against a metal ring 
that’s attached to the seals. Seal is at- 
tached to shaft on outer end and sealed 
against housing inside old stuffing box. 

“Another advantage is there’s no leak- 
age. But a sealing problem is like any 
other around a power plant, it’s a good 
idea to get expert advice. All in all, I 
guess that packing problems are about 
the least of my headaches.” 

Boiler. Howard told me about losing 
water-wall tubes in a boiler. He found 
the *4-in. holes in the internal feed line 
in steam drum were turned up instead 
of down. So phosphate couldn't mix 
with drum water. But turning feed-line 
so holes pointed down solved problem. 

At this point Chief Spanganberg was 
called over to the new boiler, so I fig- 
ured it was a good time to shove off 
before I There 
were many other improvements to write 
shout. but PH have to let them go until 
alter the new plant is finished. Howard 
likes to keep an eye on everything 


wore out my welcome. 


roing in. 
In leaving, T couldn't help feeling 


that here was a man whe loved his job. 
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Glass thins mostly above water line; First shut off top and bottom cocks 
also breaks with fittings out of line with chains when the glass breaks 


Then open drain valve on column that Remove broken glass, then open cocks 
is used for blowing down the glass from floor to blow out broken pieces 


Cut glass to right length by revolv 
ing between cutters until it breaks 


Place top washer, and then nuts (not 
shown); bottom washer; then install 


Add graphite to washer so nut does Heat slowly by blowing steam at top 
not twist glass; hand tighten only Open cocks from floor; close drain 
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Install Gage Glasses 


LIKE OTHER CERAMICS, glass is brittle, 
does not deform before failure. It frac- 
tures only from tensile stresses, never 
from shear or compression. Stress-strain 
curve is straight line to the breaking 
point. 

Glass has high degree of “notch-sen- 
sitivity.” Tiny surface scratches, bruises 
or imperfections cause failure. So be 
careful when handling gage glasses. 
Keep them in wrapper until ready to 
install. If you must put them down, 
place on soft, clean surfaces, 

Glass can be heat-treated to raise its 
endurance limit. This is known as 
“tempering.” First, glass temperature 
is raised high, then it’s chilled. That 
sets up residual stresses that are tensile 
in interior and compressive at surface. 
And it’s at surface where tension usually 
starts. Tempering also tends to reduce 
harmful effects of surface bruises and 
scratches. But tubular gage glasses are 
not as “adaptable” to tempering as flat 
glasses. 

Corrosion is tough on gage glasses 
caused by alkalinity and temperature. 
Most corrosion (thinning) on tubular 
glasses is above water line at upper half. 
Here steam condenses and continually 
flows down glass, eroding it. Boiler 
water with pH of 11.5, for example. 
attacks glass 30 times faster than water 
with pH of 8.5. That shows importance 
of low pH if you have glass-thinning 
problem. Rate of attack from tempera- 
ture increases 100 times from 265 to 
500 F. Solution then is to use flat glass, 
protected by mica so water does not 
contact glass. 

Of course, water in gage is cooler 
than water in boiler. Some condensate, 
formed in boiler connection above gage, 
flows into gage and lowers alkalinity. 
This condensate dissolves some silica in 
glass because of decomposition. 

Silica content increases as conden- 
sate flows down over glass. Rate of cor- 
rosion below water level depends on 
silica remaining in gage water. Rate of 
water attack above water level is less as 
distance increases from top end of glass 
to bottom. Boiler water, not treated for 
silica removal, corrodes glass. 

For over 300 psi. ‘t’s best to use flat 
glass, protected with mica. Pressure 
limits for tubular glass decrease with 
glass length. Buckling stress is the re 
sult of eccentric column loading. 
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Mica, protecting glass from steam and Remove clamps, glass gaskets, mica 
water, turns opaque before failure Graphite the threads, run them down 


Remove old gasket but don’t scrape Polish surface perfectly smooth or 
low spots in joint surface of gage the tiny high spots will cause failure 


5 Clean both ends of gage so scrapings Clean surface thoroughly, oil with 
won't plug cocks when back on drum molybdenum disulfide so glass slips 


Place new gasket, mica, new clean Glass mustn’t touch metal. Use only 
glass, another gasket; place clamps molybdenum disulfide on high temp 
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By STEVE ELONKA 
Associate Editor 


Flat Glass 


ON HIGH-PRESSURE boilers above 1000 
psi, there have been many costly gage- 
glass failures running into thousands of 
dollars. But fault has been from gage 
design, as well as from method of in- 
stalling glass, rough handling and glass 
imperfections. 

At Corning Glass Works, I saw a nail 
driven into wood with a flat glass. This 
is possible because high residual stresses 
push out against the outside high com- 
pressive-stress, which was set by tem- 
pering. Here are failure causes, ways to 
prevent: 

(1) Never reuse gage glasses. (2) 
Use special glasses only for high-tem- 
perature service. (3) Under extreme 
pressure, gage metal tends to bulge out, 
so gage bends if designed poorly—starts 
a crack because glass won't bend. (4) 
Scraping gasket off metal raises burr 

causing high unit loading. Always 
polish gage surfaces perfectly smooth. 
(5) Numerous scrapings to remove 
gaskets create high and low spots. Level 
old surfaces. (6) Pulling up unevenly 
on bolts loads glass unevenly. (7) As- 
bestos is “lumpy” in gasket, causing 
high spots. Use only best gasket mate- 
rial. 

(8) Many failures occur on high pres- 
sures when starting up because glass 
was not heated gradually. Don’t open 
gage cocks until new glass has chance to 
heat by conduction. Then crack top- 
cock only. Also, cool down slowly. (9) 
Don’t blow down oftener than needed. 
(10) Use two valves for blowing down. 
Keep one throttled for slow flow through 
glass, blow with other valve only. 

(11) Lubricate contact surfaces of 
glass with molybdenum disulfide only. 
This does not crystallize, allows travel 
between glass and fitting. (12) Don’t 
use cover plate if it has permanent de- 
flection, if it’s of poor design, or if 
clamping-device design is poor. (13) 
Mica discoloration means that mica has 
failed and water contacts glass. Don’t 
wait for glass to fail—change it. 

High pressures and temperatures in 
newer boilers (around 2000 psi) bring 
new problems. Flat glasses are strength- 
ened by tempering, but residual stresses 
or strain set up may release at high 
temperatures. Over long periods, glass 
loses much strength that was added by 
tempering. So when ordering glass, con- 
sider pressure and temperature. 








APPLICATION CHECKS 


HEATER SHELL 


steel, at 


must be flange-quality 
least ‘4 inch thick. Have the 
equipment design meet the ASME Pressure 
Vessel Code 


LINING material has to resist corrosion, 
hold up under operating temperatures. What- 
ever you choose for liner service—cement or 
copper—know that it’s applied right, is free 
of cracks and bulges, has right thickness to 
withstand temperature, pressure change 
OUTSIDE. Be certain you give the hecter a 
good insulating coat—at least 3 inches of 
85% magnesia block, with 
cement 


troweled over 


TUBE BUNDLE must be made up of hard 
copper with a support of softer metal, 
usually brass. Annealed copper used for the 
tubes in the bundle will 


develop sajs 





























HORIZONTAL hot-water storage heaters are a natural where water demands are not 


constant, nor continuous 


With proper controls they give the desired temperature 





Lick Your Storage-Heater Problems 


By F P LANKOW, Patterson-Kelley Co 


& TH STORAGE HEATER 
enjoys a basically simple design. With 
this start in life, you can look for and 
should get 


HOT-WATER 


troublefree service. 


Problems you run into usually result 


long, 


from poor application, improper mater- 
ials or faulty selection of auxiliaries like 
traps, check valves, thermostatic tem- 
perature-regulating valves. 

Horizontal storage heater, photo 
above, is the most common design. All 
it consists of is a shell and a removable 
heating section, made up of a nest or 
bundle of copper tubes formed into a 
horizontal U- or hairpin-shaped ele- 
ment. The lower you can spot a coil 
into this shell, the better the 
performance. Here’s why: 

When unit is operating, cold water 
enters the shell beneath, but preferably 
very close to, the tube bundle. It picks 
up heat from the tube surfaces and then 
natural convection currents take over. 
Cold, denser water by 


shoves 


heater 


sheer weight 


aside and replaces warmer, 
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lighter water, and soon the hottest water 
appears at top of shell. The ideal place 
off hot water is at this level 
and that is exactly how it is done, photo 
So, with a tube bundle set at 
lowest practical point in the shell, you 


to draw 
above. 


supply heat where you need it most 
to coldest water. 

This tube bundle in itself presents 
special engineering problems. As you 
could expect, you want steam and steam 
alone to enter the coil. Then you must 
be sure any condensate that forms in 
the bundle gets out as fast as possible. 
These jobs should definitely be part of 
the original engineering. They entail 
an understanding of right trap size, 
value of a vacuum breaker, and so on. 
These auxiliaries and their problems 
could make an article by themselves. 
For the time being, let’s stick to the 
heater. 

Heater Application. Any plant where 
hot-water demands are not constant and 
continuous is a natural for a hot-water 
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Where demands are 
sudden, and you've a heavy process or 
heating load as well, these heaters are 
vital to good operation. With them you 
can pull a relatively small, steady steam 
supply and heat a large volume of water 
over a period of time. With proper.con- 
trols, such as a thermostatic tempera- 
ture-regulating valve, you can hold this 
water at almost any temperature. What’s 
more, with the right-sized storage you 
should never have to put any strain on 
boiler output. 

Installation follows these basic rules: 
(1) Put in hot-water storage heater with 
its steam supply and return lines as 
short as possible, even at the expense of 
extending your water lines. (2) Mount 
heater as high as possible. (This gives 
a substantial head to receiving tank and 
a good hydrostatic head on trap.) (3) 
Be sure heater supports are solidly set. 

Over and above the simple rules 
above are these expected precautions: 
(1) Check that heater is absolutely 


storage heater. 
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RELIEF VALVE 


HOT WATER 
as OUTLET 





THERMOMETER 


TEMPERATURE 
REGULATOR 


BLOW OFF 


VERTICAL storage heaters 


plentiful 





work best where the floor space is tight, the head room 
Tube bundle is very short and permits easy handling and maintenance 


MATERIAL HIGHLIGHTS 


PIPING. Make steam supply and return lines 
as short as possible. If steam line has to be 
long, put in traps before going into the 
heater 


MOUNT heater as high as possible te give 
a substantial head on the receiving tank, 
plus a good hydrostatic head on the trap. 
Be sure the heater’s supports set solid. See 
that it is exactly level. You may have to 


brace the support legs to prevent sway 


OPERATION. Blow down a few gallons from 
the mud-blow every morning, surely once a 
week, to keep the heating coil free of dirt 
accumulations 


MAINTENANCE. Drain and examine heater 
months for first few 
thereafter. Check lin- 
bundle support 


interior every six 
years, once a year 
ing and tube condition, 





By Proper Application, Auxiliaries 


level. (2) See that insulation is applied 

at least 3 in. of 85% magnesia block 
(If heater 
is exposed to the elements, give it an 


troweled over with cement. 


additional canvas-duck covering, several 
coats of paint. Be sure, though, you 
leave namepiate of heater exposed.) 
Proper Materials. Heating element, 
or coil, should be hard copper (for 
example, 144-in. OD, No. 16 BWG seam- 
less drawn copper tubing, mill tested 
to 1000 psi with just the 
nealed at time of fabrication). 


bends an- 
It’s our 
experience that soft or annealed tubing 
supports shortly after 
going into operation. These sags cause 
pockets to form; condensate collects in 
them to upset heater operation. 

But usually you find no severe prob- 


between 


sags 


lems from tubing materials. More often 
than not, it’s additions and attachments 
to the heater that act 

The shell may be of many diferent 
sili- 


up. 


substances—-carbon steel, copper 


con, stainless steel—-and supplied, for 
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steel, with special linings of copper. 
aluminum or cement, depending on the 
application. Steel is by 
widely shell material. It 
be flange quality, of sufficient thickness 
(never less than 14 in.) for 
corrosion, usually fabricated in keeping 
with ASME Pressure Vessel Code (par 
U-69). But, even so, nagging corrosion 
and electrolysis problems keep cropping 
up. 

Avoid Electrolysis. It’s never good 
practice to install a steel shell and hook 
it up with nonferrous piping, particu- 
larly when hot water circulates through 
a system and back through the heater. 
What you’ve got is just like a big stor- 
age battery with the steel shell as one 
terminal and the dissimilar nonferrous 
piping as the other. The water acting 
as an electrolyte, gets better each time 


far the most 
used should 


to allow 


it moves around the system. Pretty soon 
inside surface of steel shell is plating 
off fast. 


We've run into heaters suffering from 
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this cause. Hf catch them soon 
enough, putting in a cement lining sal- 
vages them. Often this answers another 
complaint—rusty or red water. 

There are definite limitations, though. 
Never use a cement lining where stor- 
age temperatures above 180 F are con- 
Cement tends to break down 


at temperatures above this point. Cop- 


you 


sidered. 


per linings or copper silicon prove bet- 
ter materials for this service. The sili- 
con compound has the tensile strength 
of steel combined with high corrosion- 
resisting properties. It works particu- 
larly well 
corrosive action commercially pure cop- 
per cannot withstand. 

Copper lining. properly installed, with 
welded and the lin- 
and manhole 

service. By 


with solutions that have a 


seams electrically 
ing extended to nozzle 
openings, gives excellen 
spinning the copper lining into tube 
holes and expanding the tubes against 
this lining you get watertight joints, a 


further operating advantage. 
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lf there‘’s a basement, taking exhaust piping through it 
keeps engine room uncluttered. Muffler is in pit outside 


Muffler 


Muftler pit wall 
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Exhaust pipe 
trench 














section 


? Plant without basement has exhaust pipe in trench. Note 
flexible section to absorb vibration, and spring support 





~ Exhaust stack-~ 


top of hood Air reaches top of ial 
Hood on exhaust line corrodes if not built so the air 
goes all the way to the top, as shown in the sketch at right 





Don’t Forget Your 
Diesel Exhaust Lines 


Tail end of diesel plant is often overlooked. 
But here C Morgan Jones tells how to install 
and maintain your exhaust lines from engine's. 


manifold right up to the very top of the stack 
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Hookup Depends On What 
Your Muffler Has To Do 


_ Excess water 
a aischorge 


-Muftler 





Exhaust’ 
“ine . 
Gas and water discharge“ 


Small engines sometimes use a ‘‘wet’’ 
muffler. Always watch water pressure 





® A poor EXHAUST system can cut en- 
gine output, raise noise level, and let 
you in for expensive repairs besides. See 
how your present system checks against 
some of the pointers that follow. And 
when you put in a new engine, make 
sure exhaust system does the job. 

Short and Sweet. The best exhaust 
line is the shortest. That’s because pres- 
sure drop in the line puts backpressure 
on the engine, cuts its capacity. So keep 
it short, with fewest possible bends. Use 
long-radius elbows and bends wherever 
you can. Make sure pipe diameter is 
ample—next larger size usually pays. 

Expansion. No matter how the ex- 
haust line runs, it’s going to expand 
when hot gas flows through it. This 
necessitates expansion joints or flexible 
sections to take up expansion and to 
help absorb engine vibration. Finally, 
support weight of line properly. 

Where expansion is taken and how 
line is supported depends on how it’s 
run. In simplest case, line runs from 
manifold through building wall to a 
muffler mounted on a concrete or steel 
base outside. A single flexible section 
and support may do the trick, Fig. 6. 

Basement Layout. To keep engine 
room clear, exhaust line is often run un- 
der operating floor, either in a basement 
or in pipe trenches. Fig. 1 shows a base- 
ment hookup. Note support at elbow 
for weight of exhaust system, expansion 
joints to take movement in both vertical 
and horizontal directions. 

Pipe Trench. If there’s no basement 
under engine room, carry pipes in a 
trench if possible. Just any ditch won’t 
do. Carry pipes in_ level-bottomed 
trenches about three to four times as 
deep as pipe diameter. Line trench with 
concrete, about l-in. thick and support 
pipes with suitable blocks. With pipes 
in position, fill trench with dry sand 
tamped lightly in place. Cover with one 
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‘Expansion joint 


5 To heat engine room, fan pulls warm 
air through louvers, around muffler 


Exhaust line for this engine is built for good service. The flexible joint ab- 


sorbs engine vibration 


Note the substantial support, which takes pipe weight 





inch of cement and level off with floor. 

Weld or braze pipes to eliminate as 
many joints as possible. Where joints 
must be made, mark a cross in wet con- 
crete to show position. This will save a 
lot of grief when you have to find a 
leaky joint at some future date. Place 
any valves in boxes to blank off small 
areas from sand. Cover with removable 
plates or gratings. 

Muffler Pit. Fig. 2 shows exhaust pipe 
in a trench leading to a muffler in a pit 
outside the building. Spring support un- 
der elbow carries line weight, takes any 
vertical expansion. 

Pit is lined with concrete. Steel plate 
under muffler serves as track for muf- 
fler rollers. But expansion joint or flex- 
ible section in horizontal run is still a 
good idea because vertical expansion 
might “cock” pipe, keep rollers from 
moving freely. 

To keep such an outdoor pit from 
being flooded, install a large drain. It’s 
also good practice to extend pit walls 
about 2 ft above ground level. 

Lag exhaust lines, like the vertical 
ones in Figs. 1 and 2, that are within 
reach. And it’s always a good idea to 
color-code piping, tag any valves. 

Stacks. Extend tail pipes or stacks up- 
ward from muffler, 6 to 8 ft above roof 
(see local codes). 

If stack is air-jacketed, make sure 
jacket runs up to the very top, as shown 
at right in Fig. 3. This stops corrosive 
damage by keeping exhaust gas from 
condensing on the cooler unjacketed 
stack. Water in the exhaust often ab- 
sorbs sulfur. Acids so formed run down 
stack, eat away metal. 

Exhaust stacks sometimes serve more 
than one engine. If they do, make sure 
gas from operating unit can’t enter idle 
engine through open valves. Once in 
cylinders, exhaust gas may set up corro- 
sive conditions. Pipe connections to 
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stack so it’s easier for gas to flow out of 
stack than into engine. Or install butter- 
fly valves to blank off idle engine. 

Manifold Cracks. Exhaust manifolds 
get hot and may crack. Crack advertises 
itself by exhaust gases leaking into en- 
gine room, If jacketed lines crack, water 
can enter the engine cylinders. This may 
crack heads, bend connecting rods, ete. 

If manifold is water-cooled, always 
bar engine over with indicator cocks 
open before starting. This shows if water 
has leaked back into a cylinder. Engine 
might run normally with a slight crack 
in manifold, but after it’s stopped, crack 
widens as metal cools. Then water may 
seep into cylinders through open ex- 
haust valves. 

Such cracks are hard to find in engine. 
Only practical method is te give mani- 
fold a hydrostatic test. 

If you must run engine with a crack, 
expel all water by barring over. Then 
give engine the air and start it quickly. 
When manifold is hot enough, crack 
may close. Water that does go through 
shoots up stack as steam. 

Cleaning Jackets. Cracks come from 
rapid temperature changes, scale inside 
manifold jackets and tightening mani- 
fold nuts unevenly. Scale is often worst 
offender. So descale when cleaning en- 
gine water jackets. First remove mani- 
fold end-plates, if fitted, and rake out 
loose deposits. If cooling water is very 
hard, manifolds may 
cleaning. 

Clean by blanking off inlets and out- 
lets. Circulate a good scale solvent, then 
wash thoroughly: If no plugs on water 
side of manifold, drill and tap holes. 
Circulate cleaner through manifold with 
a small pump. 

Cracks in unjackéted manifolds can 
be welded or brazed. But if they are 
subjected to high temperatures, have re- 
pairs done by expert. Temporary repairs 


need frequent 
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can be made by “sewing” the crack with 
studs, but these often burn out quickly. 

Silencers. Engines usually need si- 
lencers to meet local requirements. Se- 
lect one that doesn’t throttle the exhaust. 
Throttling effect builds up backpressure 
and places extra load on the engine. 
Today’s mufflers are scientifically de 
signed, based on acoustic principles. 

If your engine is supercharged, tur- 
bine of supercharger may itself act as a 
silencer. Then, depending on engine and 
locality, you may need only a spark ar- 
rester. 

There are both dry and wet mufflers, 
but dry type is most general in station- 
ary plants. Operating engine at idling 
speeds for long periods may lead to 
soot deposits—a fire hazard. Worn pis- 
tons cause oil pumping. Then leaky ex- 
haust valves help silencers soot-up. 

Clean dry-type mufflers often. Open 
drains or hand doors when cleaning. 
After muffler traps are opened and all 
loose carbon removed, stick a com- 
pressed-air lance inside to help break 
off and remove heavy accumulations. At 
same time lightly tap muffler shell. 

Rattle in silencer outlet is from loose 
end plates or split seams. Bad corrosion, 
if everything else is OK, means fuel has 
high sulfur content. 

Heat Recovery. Waste-heat boilers 
often exert some silencing effect. Where 
good silencing is needed, use one of the 
available combination mufflers and heat- 
recovery units. Some waste-heat pickup 
can be gained from a muffler alone. if 
rigged as in Fig. 5. 

A poor exhaust system can cut engine 
output, raise noise level, and let you in 
for expensive repairs besides. Some oper- 
ators overlook the importance of this 
system until it is too late. Go over your 
exhaust system carefully and make 
changes if it was not installed according 
to best practice. 
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Refrigeration 
Trouble Shooting 


By C T BAKER, Atlanta, Georgia 


‘ 


“You guys are robbers,” wailed the ice plant 


manager. The power company came back, 
“Your plants are haywire.” And that’s when 


Mr Baker was called in to act as the referee 


& Feup BETWEEN the general manager of a group of ice 
plants and the power company brought me into the picture. 
Row was about cost of electric power. Ice company's execu 
tive claimed his power bills were out of reason. Power com- 
pany maintained that if ice plants were put in order, the kw 
consumption per ton of ice produced would be much lower. 

Ice company’s general manager asked me to make a com- 
plete check of his plants and to submit a report. Before 
undertaking the job, ice people told me they were certain 
that all power company’s electric meters were “fast.” So 
they squawked about being gypped. 

Since they insisted meters were faulty, my first step was 
For this | 
rotating standard, which had been checked against a 
wattmeter. | 


a check-up test of the electric meters. used a 
pre- 
cision made tests in the presence of power 


company engineers. Here are results: 


Plant Full load 
\ 1.6% fast 
B 1.1% fast 
Cc 0.9% slow 
D 0.8% fast 
E 0.6% fast 
F 0.6 % slow 


1/10th load 


; a ‘orrect 


34 load 
1.6% f 
1.1% 
0.8% 
0.7% 
0.3% 


0.53% 


fast 
fast 2.7% fast 
3.0% fast 
0.0% 
0.8% 
0.65% 


slow 
fast 
fast 


slow 


fast 
slow 


slow 


These tests showed power company’s meters were not seriously 
wrong. So I continued the investigation to find if there were 
any “fifth columnists.” 

Secondary voltage delivered by power company, at entrance 
switch of each plant, was shown to be correct 
volts. 

Plant A had a total of 345 hp in motors installed. Largest 
was a 275-hp synchronous motor, which operates a. 
power factor. 

I found that none of the low-temperature ammonia piping, 
was insulated. Check on suction gas-temperature entering 
compressor showed a super-heat of 40 F, suction 


namely, 550 


unity 


with a 


112 PLANT OPERATION AND MAINTENANCE SECTION 











With mounting power bills, the manager blamed 


n utility firm’s fast’’ meters 














insulation on lines of refrigerat- 


wasted power in all six plants 


suction 
mpressors 


pres-ure of 19-psi gage. Compressor was a twin-cylinder, 
horizontal, double-acting type, operating at 150 rpm, 

Next, indicator cards were taken from each compressor 
cylinder. On these I plotted the adiabatic and isothermal 
curves. These showed badly leaking suction and discharge 
valves and piston rings. Because the compressor was large, 
12-in. diameter by 24-in. stroke, leaking valves and compressor 
rings, both for compressor output and power consumption 
per ton of ice produced, indicated a serious situation. 

During the winter shutdown, this compressor was opened 
for inspection. My indicator card analysis was proven cor- 


rect. All suction and discharge valves were leaking. Rings 
of one cylinder were worn so badly they permitted consider- 
able blowby. 

Plant B had a total of 670 hp in motors. Largest was a 
350-hp synchronous motor, operating at unity power factor. 
Next in size was a 200-hp motor of same type. 

Indicator cards taken from each cylinder of each com- 
pressor showed badly leaking discharge valves. Discharge 
some cases were close to 300 F. Suction 
superheat was as high as 50 F. Ammonia condensers had not 


temperatures in 


been cleaned during the ice season and were badly fouled. 
Suction-line insulation had deteriorated so badly it was com- 
pletely useless. And only because it had not been maintained. 


POWER 














Meters were first checked with rotating stand 
ard that had jibed with a precision wattmeter 


4 indicator cards had shown the compressor dis- 


charge valves and piston rings leaked badly 


Plant C. This plant had only one compressor, driven by 
Neither the cylinders nor the 
mercury wells on the suction-inlet and discharge-outlet con- 


a 75-hp synchronous motor. 


nections at the compressor were equipped for taking cards. 
Therefore, | couldn't make a complete check on compressor 
performance. High condensing pressures were noted, how- 
ever. This condition came from poor cooling-tower perform- 
ance. 
Piant D. 


were causing loss in capacity. 


Here again, badly leaking valves and pistons 
Power cost per ton of ice 
produced was very high. 

Also, an over-charge of ammonia had filled the liquid re- 
ceiver. So liquid backed into the shell and tube condenser. 
This partly explained the high condensing pressure, 220 to 
225 psi. 

Plant E had two compressors, each driven by a 150-hp 
synchronous motor, also one smaller unit driven by a 75-hp 
synchronous motor. Only one unit of this group, a 12x18-in., 
horizontal, twin-cylinder, double -actirg machine, was 
equipped for taking cards. When the cards were developed, 
they also showed excessive valve and piston leakage. 

Discharge-gas temperatures from this machine were 275 
to 285 F. Low ammonia charge in system prevented freezing 
coils from being completely flooded for best results. 
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Two suction-pressure gages were giving misleading in- 
formation. For example: One gage read 20 psi, when actually 
pressure was only 12 psi. Other gage indicated 18 psi, when 
actual pressure was 12 psi. 

Effect upon capacity of these compressors, because of 
faulty suction-pressure gages, is better understood if exam- 
ined in light of absolute suction pressure. 

Suction Pressure. It’s well-known that compressor’s capac- 
ity depends on the pounds of gas it will handle in a given 
time. And weight of gas handled depends on efficiency of 
compressor, also on pressure at which gas is delivered to 
compressor. As weight of gas varies with absolute suction 
pressure, it follows that the higher the absolute suction pres- 
sure consistent with temperature carried in freezing tank, the’ 
greater will be the compressor capacity. Therefore, a com- 
pressor operating at 30-psi gage pressure will have about 
50° greater capacity than when operating at 15-psi gage 
pressure, 

Pressure gages in ice and refrigerating plants often show 
false pressures. If it is a suction-pressure gage, this can be 
very serious, as shown in Plant E. 

Curious thing about the group of plants in these case his- 
tories is that a large sum of money had been spent on improve- 
ments and repairs during the previous winter. Yet power 
costs were considerably higher the following summer. 

New chief engineer took over at beginning of next winter. 
He put the compressors in good condition. Cylinders were 
bored and fitted with new pistons and suction and discharge 
valves. New pressure gages were installed, and all gages 
were provided with snubbers to dampen out pulsations gen- 
erated by the compressors. 

Results. Following season’s operation told a different cost 
story. Prior to complete overhaul of compressors and other 
changes made by the new chief engineer, average kw con- 
sumption for all plants was 103 kw per ton of ice produced. 
This figure dropped to an average of 65 kw per ton after 
revamping program was completed. This was a drop of 
38 kw per ton and a reduction of slightly over 47¢ per ton 
in power cost. 

Summary. The abnormal power consumption in these cases 
was from failure to maintain compressors properly, also from 
inaccurate instruments for gaging their performance. 
Stated more plainly, it was result of ignorance, laziness and 
indifference. 

Engineers in ice and refrigerating plants should have 
thermometers on compressor’s suction inlet and discharge 
outlet. Then they can quickly detect abnormal conditions, 
such as high discharge-gas temperatures resulting from leak- 
ing or broken discharge valves. Immediate steps can then 
halt trouble. 

Also, thermometer on condenser liquid outlet serves to 
check condenser performance. This is valuable in preventing 
trouble. For example, pressure gage on condenser’s gas inlet 
should indicate a pressure very close to that corresponding 
to temperature of liquid leaving condenser. If not, look for 
noncondensable gas in system. 

Exception to this rule of pressure-temperature relationship 
is in a condenser so made that it subcools liquid a little be- 
fore reaching receiver. 

It costs very little to protect pressure gages against dam- 
age from pulsations. Providing thermometers on condenser’s 
water inlet and outlet, to check on dirty tubes and drop in 
condensing water volume for any reason, also costs little. 

When propezly used, a good fou -gas purger, (there are 
several on the market) will maintain system free of noncon- 
densable gas and save power. 

Demand for ice is going down, year after year. What more 
reason do ice firms want for holding production costs as low 
as possible? Why not get best results from your plant? 
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Centrifugal force robs belt of 

useful load-carrying strength 


= 


0 Belt too yse ib Tension just 


Here are fundamentals back of a 
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and internal f 


today’s most popular variable- 


speed drives: 

@ How torque is transmitted 
e Why manufacturers rate 
their units conservatively 

e Why efficiency improves 


from low to rated output 


& To UNDERSTAND operation of variable- 
speed transmissions, we need to know 
behind them. Here are four 
fundamentals of the currently popular 


the theory 


variable-cone transmission: driving 
force, speed-torque relationships, unit 
ratings, efficiency. See parts II and III 
for commercial applications of this prin- 
ciple in use today. 

Driving force in any belt system is the 
difference between tensions in tight and 
slack the belt. For maximum 
life and transmission effectiveness ten- 
just right, Fig. 1. If belt 
is too loose it will slip, increasing wear 


sides of 


sion must be 
and power loss. If too tight, extra stress 
causes heating, fatigue and wear. Pow 
er is wasted, belt and bearing life 
shortened. 

Initial the maximum 


force that can be transmitted, so most 


tension limits 
transmissions incorporate some arrange- 
the belt or chain. 
The loading device can assume any one 


ment for “loading” 


or a combination of several forms: a 
spring-loaded variable cone; a spring- 
or weight-loaded floating belt tensioner; 
pressure on belt cleat reinforcements: 
adjustable base, spring or floating pul- 
ley to increase center distance and add 
direct pull. 

factors af- 
(1) are of 


As speed changes, three 


fect maximum belt tension: 
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Belt tension must fall 


in a narrow range 
for long life, maximum power transmission 











Cone pressure against belt 
changes with speed variation 





echanical Variable-Speed 


contact, sometimes called the angle of 
wrap (2) centrifugal force (3) pressure 
of cone faces against belt. 

Arc of contact affects both ends of the 
speed-torque curve, Fig. 5. The smaller 
the are of contact (less wrap), the lower 
the friction force between belt and cone 
or pulley. Pull is reduced. 

Centrifugal force, Fig. 2, affects only 
the high-speed end of the speed-torque 
curve. It varies as the square of speed. 
Hence, a stress of but one unit of cen- 
trifugal force at 800 rpm would increase 
to nine units at 2400 rpm—a_ speed 
change of only three to one. Centrifugal 
force becomes an important factor at 
3000-fpm belt velocity, and at 5000 fpm 
it becomes the controlling factor. 

This force is independent of pulley 
diameter. It depends entirely on belt 
velocity. A belt traveling 3000 fpm over 
10-in. pulleys is subject to the same 
centrifugal force as one traveling 3000 
fpm over 20-in. pulleys. 

There are two ways that centrifugal 
force is detrimental —first, it imposes 
stresses that rob the belt of useful load- 
carry.ng strength, and second, it throws 
belt from its normal driving 
path, reducing contaet. Full 
torque cannot be transmitted. 

Pressure of cone faces against the belt 
decreases at low speeds, Fig. 3. On some 


outward 
are of 
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transmissions, movement of the variable 
cones reduces spring compression. On 
others the center distances are modified, 
thus lowering belt tension. In either 
case, torque transmission at low speeds 
falls off. 

Speed-torque relationships. Maximum 
output torque, Fig. 5, is the product of 
varying driving tension and changing 
driven-cone radius. At low speeds, A, 
torque droops due to decreased cone 
pressure on belt or to shift of belt posi- 
tion. At high speeds, B, centrifugal 
force causes droop. 

Fig. 6 shows performance of a typical 
variable-cone drive (transmission with 
motor). At output speeds less than rated 
motor speed, belt limits torque trans- 
mission. Above full-load motor speed. 
motor limits torque. 

To protect the transmission against 
heavy starting loads, shock and over- 
load, manufacturers rate their machines 
conservatively as shown on the “rated 
torque” curve. Such ratings create a 
constant-torque illusion. But variable. 
speed transmissions are fundamentally 
torque converters, and torque can in- 
crease from rated to pull-out values as 
output speed decreases. 

Unit ratings. Most commercial trans- 
missions are rated for moderate service 
conditions—8 hn per day, non-shock, 
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Transmissions: IV 


infrequent starting and stopping. Next 
month we'll discuss a way to evaluate 
manufacturers’ ratings. 

Tests show that wear on belts and 
cone faces is fairly constant if drives 
are rated as constant-torque machines 
up to 1:1 speed ratio, Fig. 6, and cen- 
stant-power above 1:1. The machine 
deesn’t actually behave as a constant- 
torque transmission. It is only rated that 
way. Considering a variable-speed unit 
as a constant-torque machine will often 
lead to trouble in the plant. 

In rating their units, manufacturers 
consider at least three other factors: 

(1) All mechanical variable-speed 
transmissions are necessarily a design 
compromise with limitations like torque 
and speed sensitivity, limited accuracy 
in speed duplication, limited strength 
of the lubricant used. 

(2) Speed ratio changes due to the 
torque transmitted, Belts and chains may 
pull-in to a smaller cone diameter when 
torque is high, Fig. 4. Such deviations 
usually reduce operating speed, thus 
preventing exact speed control. This 
causes an output speed variation from 2 
to 7% below catalog ratings when the 
transmission, is operated with locked 
controls, Fig. 7. 

On the rigid-type transmission, using 
and rings, increased 


metallic cones 
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torque loading may reduce 


speeds due to sliding between cone and 


output 


ring. Driving forces are ordinarily car- 
ried by an oil film between ring and 
cone—much as a journal is carried on 
its bearing. When torque demands are 
increased beyond some maximum, the 
oil film ruptures and direct metal-to- 
metal occurs. At this peak 
torque, output speed can actually fall to 
droop can 


contact 


zero, so the torque-speed 
range from 1 or 144%, when properly 
applied, to 100% on severe overloading. 
Overall operating performance is simi- 
lar to the variable-cone type, as shown 
in Fig. 7. 

(3) Speed ratio changes due to input 
variations. Under a 
torque load, a change from low to nor- 
mal input speed may produce a down- 
ward ratio change. This is usually less 
than 1% of 1%. 

Efficiency. Having considered the ma- 
jor variables affecting operation, let’s 


speed constant- 


consider five principal losses affecting 
efficiency: 

(1) Belt Rubber 
create friction as the belt stretches and 
flexes. With chain drives, there is flex- 
ing and surface friction of laminations. 
On ring-and-cone drives, friction is due 


losses. and cords 


either to excessive pressure or viscosity 


of the lubricant used. 
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By W L BYLER, North Wales, Pa. 


losses 
belt 


sheave, or chain and radial slotted cone 


(2) Entering and leaving 
caused by friction between and 
face. This is not slip. 

(3) Windage—created by ribs or fins 
on cones, velocity of belt, rotating cone 
carriers, etc. 

(4) Friction—in bearings, floating 
belt tensioner, ete. 

(5) Miscellaneous—friction of gears 
or other driving elements, heat losses 
from rotating parts churning through 
oil reservoir, ete. 

These transmission losses are essen- 
tially They do not 


much with changes in speed or load. 


constant. change 
Fig. 8 is a generalized efficiency curve 
for a belt-driven variable-cone drive and 
an all-metal ring-and-cone drive. It il- 
lustrates the general characteristic pat- 
tern for these machines. Actual values 
may be somewhat different for a given 
machine. In fact, they will change for 
two identical machines doing different 
operated at different input 
speeds. Always review these peints care- 


jobs or 


fully with the manufacturers before pur- 


chasing or putting a transmission in 
service, 

Lower efficiency at lower output is due 
to constant losses being a larger per- 
centage of power output. This is espe 
true 


cially at low operating speeds. 








1 Motor-driven duplex 
S while pump is running 


proportioning pump 


Discharge rate is adjusted at screw 


Pressure ranges to 6000 psi, capacity up to 45 gpm 


Here are several more pumps 
for proportioning jobs in all 
types of power and industrial 
plants. This article, second in 
a series of two, will help you 
round out your knowledge of 


these important pump units 


By F A ANNETT 
Contributing Editor 


More Proportioning Pumps for 
Flows From Drops to Gallons 


& THe Last pump we studied in our 
July article, Fig. 6, p 117, had to be 
stopped for stroke adjustment. Where 
must be made 


often without stopping pump, you can 


capacity adjustments 
use mechanism in Fig. 1, above. 

A motor drives a duplex unit’s crank 
through a worm gear. Rod C connects 
to the lower end of rocker arm A, ful- 
crumed at F, Connecting rod C,, from 
pump’s crosshead, is attached to a cross- 
head in rocker arm A, and can be posi- 
tioned by screw S. 

When connecting-rod block is at top 
of arm A, pump’s plunger in cylinder 
D has maximum stroke and discharge. 
Moving connecting-rod block down un- 
til its center coincides with that of ful- 
crum F reduces piston stroke and dis- 
charge to zero, 

Since screw S swings through only a 
small arc it is easily adjusted to change 
pump output. Units of this type run at 
either 48 or 58 strokes per minute for 
pressures to 6000 psi, 
0.05 to 45 gpm. 

Meter Control. Pump in Fig. 2 is con- 


capacities from 


nected into a treating circuit and oper- 
ated from a control meter in the main 
pipeline. It may be driven by com- 
pressed air, water or steam, which is 
piped to control valve on meter. Valve 
is a piston type, moved back and forth 
by meter-registering mechanism. It runs 
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pump at a speed proportional to flow in 
pipeline. 

Treating fluid flows from tank to pump 
suction and is discharged into pipeline. 
Operation is similar to unit in Fig. 2, 
July Power, p 116. 

During time a given quantity of liquid 
passes through meter, the piston in con- 
trol valve moves; say, to the left. In this 
admits pressure fluid 
through pipe P to left end of pump’s 
operating 


position, valve 


cylinder. Operating piston 
and pump plunger move to right, liquid 
flowing into pump cylinder from treat 
ing-fluid tank. 

As flow continues through main line, 
meter moves control piston to right, 
admitting pressure fluid through pipe 
P, to right-hand end of pump operating 
cylinder. fluid is returned 
through pipe P to control valve D. From 
valve it passes to waste or to a sump. 
Piston now drives pump plunger to left, 
forcing the charge of treating fluid into 
the main line. 

With this setup, a quantity 
fluid is delivered to the 
main line, while a predetermined quan- 
tity of untreated fluid passes through 
meter. Flow through meter may be var- 
iable or constant—it makes no differ- 
Amount of treating fluid deliv- 
ered by pump is adjustable to any 
desired value from maximum to zero by 


Pressure 


u » 
given 


of treating 


ence, 
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-crew S. This screw limits pump stroke, 
and has a scale, indicating pump dis- 
charge. Two or more pumps can be run 
from same meter, each pump discharg- 
ing a different treating fluid into main. 

Hydraulic Displacement. Stroke 
length and discharge quantity are hy- 
draulically controlled in pump in Fig. 
3. Cylinder C runs in guide G. Piston 
P, connected to pump plunger P,, is 
free to move in cylinder C. Two ball 
suction valves, V, and two ball discharge 
valves, V,;, are used. Cylinder C sup- 
ports right side of driving crosshead H 
in guide G; C, supports left side in G,. 

Stroke length of plunger P, is fixed 
by amount of fluid trapped in cylinder 
C, controlled by valve Vs. 
arm 


Valve control 
{ pivots at F, being pushed down 
by adjustable sleeve B on 
Crank- 
disk pin E drives pump’s plungers. 


to open Vy 
volume-adjustment screw S. 
In position shown, pump is on full 
with stroke-control valve V» 
held open against tension of spring T 
by arm A. Cylinder C fills with hydrau- 
lic fluid (oil) from the reservoir through 


suction 


suction valve V.. Chemical-pump cy!l- 
inder also fills with chemicals handled. 

When crankpin starts driving cylinder 
C ahead, piston P and plunger P, re- 
main at rest because oil can discharge 
from cylinder C through valve Vo. When 
cylinder valve reach the 


and control 
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point where arm A clears sleeve B, 
spring T closes valve V. and traps the 
remaining fluid in cylinder C. This acts 
as a solid to drive chemical pump’s 
plunger forward for the remainder of 
the stroke. Collar LZ prevents piston P 
from coming out of cylinder C so 
plunger P, returns to same starting 
point regardless of stroke length. 

Volume-adjustment screw S extends 
through pump’s casing, allowing easy 
change of stroke while pump runs. 
Lube oil serves both as hydraulic fluid 
and driving-mechanism lubricant. This 
pump is single-ended but double-ended 
units are also available with independ- 
ent stroke adjustments for each end. 

Stroke-length adjustments are 0 to 3 
in. for all designs. Plunger diameter 
ranges from 1 to 3 in.: maximum ca- 
pacities are 5 or 10 gpm, depending on 
whether unit is single- or double-ended. 
Discharge pressures range to 5000 psi 
with standard liquid ends, 25.000 psi 
with special ends. 

Diaphragm Pumps. Variable-displace- 
ment diaphragm pumps may also be 
used for proportioning service. Dis 
charge is easily controlled. 

Fig. 4 shows one design of a dia- 
phragm-plunger chemical feeder. Nip- 
ple N screws into one end of a cylinder 
of a reciprocating water pump. Dia- 
phragm D isolates the chemical feeder 
from the water pump and drives plunger 
P. Plunger connects to driving head A, 
held against diaphragm by spring S. 
Ball suction and discharge valves V and 
V, are spring loaded. 

Pulsations from water pump’s pres- 
sure stroke drive diaphragm D to left. 
It pushes plunger P to discharge chem- 
icals through valve V, into the water 
line. During suction stroke of water 
pump, diaphragm and plunger move to 
the right. Pressure drops in chemical- 
pump cylinder and a new charge enters 
through suction valve V to be discharged 
on next pressure stroke of water pump. 

Because diaphragm has an area larger 
than plunger, this unit develops high 
pressures, even when water pump runs 
at only medium pressure. Pump feeds 
a measured quantity of chemicals on 
each stroke cycle of water pump, but 
quantity cannot be adjusted. 

Other Methods. Our two articles have 
shown just a few of the many methods 
you can use to feed chemicals into pipe- 
lines or boilers on a proportional basis. 
These give a good general idea of the 
pump types and their applications. 

On some systems a constant-delivery 
pump discharges through a volume con 
troller, actuated by a meter in the main 
flow line. Treating solution not passed 
to flow line by volume controller goes 
through a relief valve, back to treating 
pump’s suction or its supply tank 
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chemical pump attaches to one end of the water cylin 
pump. It is driven by pressure pulsations in main pump 
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Chemical dosage you add is aimed at 
maintaining a calculated safe level 


Water Treatment for Low-Pressure 


By LEO | PINCUS, Asst Chief Engr, Water Service Laboratories, Inc 


Common Water Problems 
In Heating Systems 


CORROSION — Major cause 
is dissolved gases. Cure: 


proper alkalinity control 


SCALE—Major cause is high- 
hardness water. Cure: water 
treatment, phosphates and 


organics 


CHEMICALS — Background 
data are needed on water 
quantities involved, operat- 
ing practices. Then call in an 


expert 


MAINTENANCE — Constant 
Re- 


quires periodic tests, a fol- 


check-up ‘of system. 
low-up, and then a quick 


and accurate’ correction 
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& TREATING WATER in a low-pressure 
oiler represents no particular problem. 
There are, though, certain special fac- 
tors that can upset your efforts. The 
more you know about these factors, the 
better you handle them. Then by apply- 
ing the proper treatment chemicals you 
can look for a long, satisfactory boiler 
life. 

Corrosion ranks as the major problem 
in low-pressure heating systems. Within 
the boiler you recognize its presence 
by the uneven eating away of the boiler 
metal surface. And. appropriately, the 
name given to this action is pitting. The 
metal used in making heating 
boiler plays a big part in how it reacts 
to this pitting. Steel 


your 


boilers. for in- 
stance, corrode more quickly than cast- 
iron designs under the same water and 
operating conditions. 

Commonest causes of corrosion and 
pitting are the dissolved gases. oxygen 
dioxide. Oxveen is the 
major offender or, as the chemist calls 
it. the quantity factor. Carbon dioxide 
acts like the accelerator. 


and carbon 


It speeds up 
the process. 

You can cut down the damage these 
cases do by adding enough alkaline salt 
to neutralize all the CO. and leave a 
hydroxyl alkalinity of about 100-350 
ppm as CaCO: see Table I. 

Scale formation can prove the major 
problem in hard-water areas, or where 
steam, condensate losses are heavy. Then 


PLANT OPERATION AND MAINTENANCE SECTION 


treat the boiler just like a high-pressure 
design. (Editor’s note: See “Proper 
Water Treatment for Packaged Boilers.” 
P. Brindisi, Power, June 1953.) 
Makeup and Blowdown. Low water 
makeup and blowdown represent only 
a minor part of the job of treating a 
low-pressure heating boiler 
Usually all the steam is con- 


system’s 
water, 
densed and returned with the exception 
of a little loss through the radiator by 
evaporation. Too heavy a blowdown as 
a planned part of water-treatment pro- 
gram is silly. For water like New York 
City’s Catskill supply, blowdown ought 
to run about 5°% of makeup. That is, 
for every 20 in. of water you add to the 
boiler, you should blow-down one inch. 

With an arrangement like this the 
initial chemical dose to a low-pressure 
boiler should be based on the gallons 
the boiler normally holds. Any later 
doses can and will be small and at in- 
frequent times. 

Water Losses. You may, of course. 
lose a sizable amount of your treatment 
chemicals if your boiler suffers from 
too much leakage. Major causes for 
a heavy water loss from a heating type 
Loiler are: 

1. Too heavy a blowdown because the 
operator has been given wrong info, or 
does not know better. 

2. Auxiliary-equipment failure, like 
an automatic float getting stuck, so too 
much fresh water pours in and blow- 
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Boiler 
Date 


do 
On | Off | Empty] inches 


4 Records, properly set up and kept up to date, help you 
to hold desired safe level, and to spot any unusual losses 


Heating Boilers 


down has to be heavy to prevent flood- 
ing. 

3. Start-up troubles do develop where 
initial steam hangs up in 
the system through faulty trap action 
or poorly pitched return lines. Water 
has to be added to hold the boiler water 
level. But later on the hung-up conden- 
sate flows back and the boiler floods. 

1. Tankless hot-water-coil leaks, which 
pump fresh water direct to boiler side, 
making blowdown requirements heavy. 
leaks, either 
faulty fittings or active corrosion. 

Treatment Chemicals. The most wide- 
ly used conditioning chemical for low- 
pressure sodium 
mixtures containing other 
alkalies and sodium silicate. You'll find 
it marketed as a liquid or a solid, Table 
I. In addition, soda ash and trisodium 
phosphate plus the alkaline sodium 
chromates enjoy considerable popularity 
for this form of water treatment. 

As an_ ideal heating- 
boiler water condition we recommend a 
hydroxide alkalinity of 100-350 ppm and 
a total alkalinity of 300-500 ppm, both 
expressed as CaCO.. We believe al- 
kalinities a little higher than 500 ppm 
will do no harm. In fact, you can go 
up to 1000 ppm with safety. 

Sodium silicates not only help reach 
this desired alkalinity level but also 
form a uniform chemical film over the 
boiler metal surfaces to combat cor- 


condenses, 


5. Return-line from 


heating boilers is 


silicate or 


low-pressure 
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Blow- Alk | Atk 
wn. | Mokeup pr | Mo} CI Lb 
inches Ppm| Ppm 


Dose Remorks 


Common Name 


Water glass 
Sodium meta- 
silicate 


Soda ash 
Trisodium 
phosphate 


Formula 


Na,Si0, 8.9 29 


Na.SiO,5H,0 29.2 
Na.cO, 58.0 


Na,PO,12H,.O 16.3 


Table 1: Common Alkalies for Water Treatment 


Amt/1000 
% Na,.O %,SiO, kalinity 5 


al to raise al- 
ppm as CaCO, 


9 qt 


8.8 Ib 
4.5 Ib 


16 Ib 


Table Il: Form Sheet for Boiler-Room Survey 


Equipment Data 


a. Purpose of the equipment 

b. Condition of the equipment 

. Data to determine capacity of equipment in gallons 
. Auxiliary equipment 

e. Chemical-feeding equipment 


Operating Data 


a. General: pressure, temperature, blowdown, fuel consumption 


b. Flow measurements or methods of estimates 
c. Troubles considered to be due to water 


Chemical Reactions 
a. Untreated-water experience 
b. Previous water-treatment results 





rosion. But before adding any chemical 
you must know how much you need. 

We feel the first step in deciding how 
much chemical you need is to collect 
the facts on a form like Table II]. Then 
go to a set of sketches, Fig. 1-3. The 
lead-off sketch, Fig. 1, carries the highly 
important information of how much the 
boiler holds under normal conditions. 
If the boiler is tight, makeup and blow- 
down should cause no problems. 

If there is no appreciable loss of boiler 
water you need not give Fig. 2 more than 
a passing glance. If losses run heavy, 
then you have to know as much as you 
can about your raw or makeup water. 
One way of checking on the changes 
that this raw water makes in your boiler 
is to know how it is made up chemically. 
A chemist provides these data in the 
form of an analysis. A comparison of 
the chloride contents in the raw water 
with that in the boiler water indicates 
just how fast the salts are building up 
in the boiler water. 

With this information in hand you can 
judge better the effect of boiler losses 
or the need for blowdown. Suppose we 
have a concentration factor of 20—that 
is, there is 20 times as much ehloride in 
the boiler water as in the raw-water 
makeup—as a normal condition. When 
boiler losses or a change in raw-water 
chemical composition develops, the fac- 
tor changes too. If the factor is higher 
it means the blowdown schedule has 
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to be increased. If it falls off, you either 
need less blowdown or you are losing 
more water through boiler leaks. 

A comparison of the alkalinities be- 
tween raw and untreated boiler water 
shows whether you need chemical treat- 
ment. It is sometimes possible that a 
raw water runs alkaline enough so you 
need no boiler treatment. 

To keep corrosion well under control 
you need to hold alkalinity at the levels 
we mentioned earlier, 100-350 ppm for 
hydroxide, 300-500 ppm total alkalinity, 
both expressed as CaCOg. Any mixture 
or any one of the chemicals in Table I 
gives this desired level. The initial dose, 
which you can pick eff from Table I, is 
based on the number of gallons your 
boiler holds. 

Once you get the right alkalinity level, 
hold it there continuously for full pro- 
tection. This means a set of records to 
guide you, such as Fig. 4, and a regular 
alkalinity-testing procedure. Fall in 
alkalinity should be gradual. To coun- 
teract it add a proportionate amount of 
a full charge. The exact amount you are 
to add is simple to figure out. 

As an example, a simple schedule 
adds a full charge of chemical to the 
boiler water if total alkalinity gets be- 
low 200 ppm, and a half charge if its 
total alkalinity tests out as more than 
200 ppm but less than 500 ppm. 

If alkalinity readings drop within a 
short time, look for heavy water losses. 
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et Moving Stairways Off 


To understand how stairs op- 
erate, you must know their mo- 
tor controls. So let’s look at two 
starting methods: (1) across- 


the-line (2) primary-resistance 


By F A ANNETT 
Contributing Editor 


®& A MOVING STAIRWAY is a slow, me- 
dium-friction, medium-inertia, constant- 
speed load, and therefore, can be driven 
by a normal starting-torque motor. 
Where ac is available, and it generally 
is, the motor is often a single-speed 
across-the-line-start squirrel-cage type. 
Three-phase squirrel-cage motors, with 
all six winding leads brought for star- 
delta starting, are used extensively, as 
is primary-resistance starting on the 
larger staicways. 

Two-Speed Motors. On some applica- 
tions where the stairway operates at a 
higher speed during certain periods, 2- 


speed squirrel-cage motors are used, On 
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high-speed operation the stairway runs 
120 ft per min, and on low speed 90 ft 
per min. 

Compared to elevator-motor controls, 
those for moving stairways are simple. 
They are usually key-switch-start type, 
arranged to readily reverse the power 
unit when necessary and actuate an elec- 
tric brake. A feature of these controllers 
is the large number of safety devices 
that protect passengers and equipment 
against about every operating hazard. 

Power-Drive Unit. Fig. 3 is a wiring 
diagram of a Westinghouse Type L-l 
controller, Fig. 1, for an electric stair- 
driven by a vertical power unit 
(Power, April, p 122). It is designed 
for mounting in the top-end section of 
the truss close to the stairway at M, Fig. 
2. This unit is powered by an across- 
the-line-start, 850-rpm, 10- or 15-hp, 
squirrel-cage motor mounted directly on 


way 


a worm-and-gear. 

A sprocket on the worm-gear shaft 
connects by roller chain to the step- 
chain-sprocket drive shaft of the stair- 
way. A brake B is mounted 
above the motor with an underspeed and 
overspeed governor at G above the 
brake. In addition to the service brake, 
an emergency one is mounted on the 


service 
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top step-chain sprocket assembly. This 
brake is applied mechanically by a pawl 
that drops into a ratchet wheel W if the 
drive chain should break—which it 
never does. 

Wiring Diagram. At top of wiring 
diagram, Fig. 3, are the motor, its di- 
rection- and potential-switch contacts. 
The motor is protected by thermal over- 
load relays OL, and OL, and a reverse- 
phase relay RP. A contact RP for the 
latter is in the safety-switch circuit at 
the bottom of the diagram. 

Below the motor is a selenium-disk 
rectifier that supplies de for all control 
and service-brake-coil circuits. This rec- 
tifier connects without a transformer 
direct to the 220-v motor-power supply. 
Consequently, its de voltage is always 
higher than the 115-v required for the 
brake and control circuits. Excess volt- 
age is absorbed in variable resistor R» 
in the brake-coil circuit and Rs; in the 
direction- and potential-switch-coil cir- 
cuits. These resistors permit adjusting 
the de voltage to a correct value, whether 
the motor operates on 208 or 220 v, and 
also compensates for any decrease in 
de voltage due to aging of the rectifier. 

Safety Contacts. Four step-comb 
lights, two for each terminal, are shown 
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Direction-switch contacts above motor, reverse-phase relay RP below 


To a Good Start 


at the center of the drawing, separate 
from the control circuits. The lamps 
light the approach to the steps at each 
terminal, operate from a 115-v power 
supply, and are controlled by contact 
P, on the potential switch P. 

Most of the safety contacts are shown 
connected in series in lower left hand 
of the drawing. Purpose of each of these 
contacts is given in the legend in upper 
left. In lower right are the top and 
bottom starting-switch stations. These 
switches are key operated, and are gen- 
erally located in the newels or on a 
nearby column. To start the stairway 
a key is put into the switch, turned to 
the start position, and held there until 
the stairway reaches a speed where the 
governor underspeed contact G, closes, 
at about 80% rated speed. 

Starting the Stairway. Assume the 
stairway is to start in the up-direction 
from the top terminal. At this station, 
closing the up-switch completes a cir- 
cuit from + on the rectifier through 
R;, the up-switch, up-direction switch 
coil U, all the safety-switch contacts 
to — on the rectifier. This coil closes 
contacts U, and Us, in the motor cir- 
cuit, contact U; in the brake-coil cir- 
cuit, Uz, between coils U and P. And 
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the coil opens contact U, to break the 
circuit through coil D. 

When contact Us, closes it completes 
a circuit through potential-switch coil 
P, which closes contacts P, and P» in 
the motor circuit, and P, in the brake- 
coil circuit. The latter is now complete 
through contacts P, and U; so the brake 
releases. On one line polarity the motor 
circuit is also complete from, say, line 
L,, contact U,, the motor, contacts P, 
and Us to line Ly. The other circuit is 
from L. through Ps, the motor, and to 
line Ly as before. Motor starts and when 
stairway is running at about 80% rated 
speed, governor closes its underspeed 
contact G, to bypass start switches. 

A circuit for coils P and U now goes 
directly from the rectifier through con- 
tact G, without going through the top 
up-start switch so the starting key can 
be returned to neutral and removed. 
The stairway will now continue to run 
until one of the stop buttons S,, S» or 
S». or a safety switch opens. Once the 
stairway slows down and the governor 
underspeed contact G, opens, it cannot 
start again except by using the key to 
close one of the start switches. This 
prevents the stairway from being started 
except under absolutely safe conditions. 
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Reverse Direction. Starting the stair- 
way in down-direction is the same as up, 
except that either of the down start 
switches is closed. This completes a 
circuit through down-direction switch 
coil D that closes contacts D, and Do 
in the motor circuit, D; in the brake- 
coil circuit, and Ds in the potential- 
switch coil P circuit. From here, start- 
ing operations are the same as for up- 
direction, except current direction is re- 
versed in motor leads 7, and T». 

Resistance Start. Fig. 3 is about the 
simplest form of a moving-stairway con- 
trol. For the larger sizes of electric 
stairways, type S, Westinghouse uses a 
primary-resistance-start controller. This 
control is used with a power unit sim- 
ilar to that on a horizontal-shaft worm- 
and-gear-driven elevator, except it is de- 
signed for electric-stairway service. 

Fig. 4 is an elementary wiring dia- 
gram for a type S stairway’s motor con- 
trol. Even though arranged somewhat 
differently it has many features similar 
to Fig. 3. At top of diagram is the up- 
and down-direction switch contacts U,, 
U., and D,, Do. Below these are the 
thermal overload relays OL, and OL», 
and the potential switch contacts P, 
and P.. Then, come the 3-phase motor 
windings M,, M. and Mz that connect 
to starting resistors, R,, Ro and Rg. 
These resistors are cut out of circuit by 
closing contacts SP, and SP». 

Connected to the 3-phase line is a 
reverse-phase relay RP, as in Fig. 3, 
and two control-circuit transformers 
grouped open-delta. These transformers 
have six sets of terminals (not shown) 
brought out on them that permit operat- 
ing on 199-208 to 550-575 v circuits. 
They provide the correct voltage for the 
3-phase copper-oxide rectifier, E, to 
E,, that supplies de to the brake-coil 
and control-circuits. 

Assume transformer polarity as 
shown, then current flows down from 
+ on the transformers through recti- 
fiers E. and Eg to the right-hand fuse. 
Current flow continues through the con- 
trol circuits and up through rectifier E, 
and to — between the two transformers. 
When the center transformer tap is + 
current flows from it through rectifier 
E, and the control circuits as before, 
through rectifiers E, and E,, to the trans- 
formers. Even though current flows re- 
versed in the transformers the rectifiers 
kept it in the same direction in the 
ecntrol circuits. 

Timing Relay. Below the rectifier is 
the timing relay with coils T and T, 
that control the time when resistors 
R, to Rs are cut out of the motor cir- 
cuits. Coils T and T, of this relay are 
connected directly across the rectifier. 
As long as both coils are energized, con- 

(Continued on page 122) 
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the starting key is put in the switch and 
turned to the up-start position, which 
closes the top up-switch. A circuit is 
completed from -+- on the rectifier, 
through coil UR, contact DR,, top up 
switch the rectifier. Contact 
UR, opens in the down-direction relay 
DR coil circuit to lock this relay open. 
Relay UR also closes contact UR, in the 
up-direction-switch U coil and potential- 
switch P coil circuit. This circuit is 
from +- on the rectifier, through con- 
tact UR., coils U and P in series, the 
safety switches to — on the rectifier. 


to — on 


Several contacts close and others open 
at the same time. Contacts P, and U. 
close in the brake-coil circuit to release 
the brake and let the motor start the 
stairway. Contacts U,, Us, P; and Ps 
close to complete the motor circuits and 
it starts with resistors R,, R, and R, 
in series with its stator-windings. 

Coil P opens contact Py in timing-re- 
lay 7, coil circuit, and this relay starts 


\ 
‘Right-hand, 


\ Left-hand! 
comb lights 


comb lights timing out. After a given time this relay 
closes contact 7. in the accelerating- 
Fuse “a 
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Simplfied wiring diagram of primary-resistance-start control for single- 


speed squirrel-cage motor 


tact 7. in speed-coil SP circuit is open. 
Brake Coil. Next comes the brake- 
coil circuit. Resistor Ry shunts this coil 
so, when its circuit is opened to apply 
the brake, the coil discharges through 
this resistor. This action causes the 
brake to apply easily to bring the stair- 
way to rest smoothly and without shock. 
Resistor R; is shunted by closed contact 
B,, which connects the brake coil di- 
rectly across the line for a quick posi- 
tive release. When the brake releases, 
contact B, opens to put resistor R; in 
series with the brake coil to reduce the 
current in it to a holding value. 
Parallel with the brake-coil circuit is 
coil SP that closes contacts SP, and 
SP. to cut starting resistors R, to R» 
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driving electric 


stairs by roller chain 


out of the motor circuits for full-speed 
operation. Closing of these contacts is 
controlled by timing-relay contact To, 
as previously mentioned. 

Starting Switches. At bottom of dia- 
gram are the stairway, terminal starting 
switches, the direction-switch coils, and 
the safety switches. These are practical- 
ly the same as in Fig. 3, but are not 
arranged the same. In Fig. 3 the direc- 
tion and potential-switch-coil current is 
handled directly by the start buttons. 
Because switches are heavier in Fig. 4, 
their current is handled by relays UR 
and DR in series with start switches. 

Control Operation. Assume that the 
stairway is to start in the up-direction 
from the top landing. At this station 
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switch coil SP circuit. This coil closes 
contact SP; and SP. between resistors 
R,, Rs, and Rs, Ry to cut these re- 
sistors out of the motor circuit and 
bring the stairway to full speed. When 
the stairway reaches about 80° speed 
the governor’s underspeed contact G, 
closes. This completes a circuit for the 
direction- and potential-switch coils U 
and P through contact U, that closed 
when U 
The circuit is now directly from ++ on 
the rectifier through contact G,, resistor 
Rg, contact U4, coils U and P, the safety 
switches to — on the rectifier. The start 
switch can now be released, and the 
stairway remain in operation until one 
of the stop buttons or safety switches 
is opened. 

On this control, as in Fig. 3, the comb 
lights are on a separate 115-v ac cir- 
cuit. These lamps are lighted when 
contact SPs is closed by accelerating- 
switch coil SP. In series with each pair 
of lights is a slack handrail contact LH 
and RH. If either of the handrails gets 
slack, its switch opens to pet out the 
comb lights and show that the handrail 
needs attention. 

Other Controls. Haughton Elevator 
Co also uses primary-resistance starting 
with a contact in parallel with each re- 
sistor to start its moving-stairs driving 
motors. On escalator single-speed 3- 
phase motors, Otis Elevator Co brings 
out the six winding leads, and connects 
the windings in star for starting, and 
then in delta sor running in the up- 
direction. In down-direction the mo- 
tor windings remain connected star for 
both starting and running operations. 
The Peelle Co uses across-the-line start- 


contactor coil was energized. 


ing for the motors on its motor-stairs. 
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Will Class H- 
Insulation Pay Off 
On Motor Rewinds? 


e Tut 
station 


today’s central 
from the 
installation. 
reliability is a must with equipment in es- 
to get the 
central 


ELECTRICAL SIDE of 


stands somewhat apart 


average industrial-plant Top 
sentially 24-hr service. Years ago, 


required reliability, most stations 
leaned on duplicate equipment. 

This duplication was adopted on the me- 
chanical side, too, with large amounts of 
spare capacity in boilers and prime movers. 
Sure, this spelled out reliability—but at a 
cost prohibitive today. One way of getting 
the same electrical results today is 


modern 


with _ resilient rubber-like 


insulations. answer. 


erosion of insulation by cinders and flyash 
is still unsolved. Right now it looks as if a 
coating 


TEMPERATURE ADVANTAGE of Class H insulation may justify slight additional cost 


H to stretch insulation life. Where there is 
no appre iable price difference, preference 
is given to Class H. 

But keep in mind that for everyday indus- 


may be the 


Today’s Insulations. Motor winding in- 
sulation falls three groups; 
Class A, B or H. The major difference is 
the maximum temperature each can with- 
stand safely. The lowest is Class A, 105 C. 
Next is Class B with a working top of 130 
C. And finally, the newest addition to the 
insulation family, Class H, rated for 180 C. 

As was practice in the Charles Pfizer Co 
(see Power Feb 1953, pp 107-112), Consoli- 
dated Edison Co of N.Y. has pretty much 
adopted Class H for motor rewinds. But 


into one of 


Class H, although boasting a higher tem- 
perature advantage, is not the panacea for 
all motor ills. The problem of mechanical 


Class H Costs. Con Edison experience 
points to about the same labor costs regard- 
less of insulation class. Here are some cost 
of total 
For open motors, Class A in- 
sulation generally tallies about 30% of total 
motor cost, while Class H comes closer to 
With totally-enclosed units, expect to 
for Class A and about 18% for 


differences based on percentages 


motor costs: 


35%. 
pay 15% 
Class H. 

Speaking of motor enclosures, Con Edison 
has justified the additional cost of totally- 
enclosed fan-cooled motors on the basis of 
greater reliability and reduced maintenance. 
Then to top this off, they specify Class B or 


trial applications the open-type motor with 
Class A insulation is serving well. Most 
promise for Class H insulation lies in motor 
applications in high ambients or where the 
unit is expected to ride through overloads. 
Typical applications are in the utility indus- 
try for large auxiliary-drive motors, steel 
mills and other users of large motors for 
heavy duty. 


The above is based on a paper presented 
by ] G Noest, Inside Engineer, Consolidated 
Edison Co of N. Y. The paper was given at 
the second Electrical Apparatus Conference 
sponsored by Owens-Corning Fiberglas Corp. 





Batteries Unharmed by Fluorine-Treated Water 


® RECENT EXPERIMENTS have shown that water treated with fluo- 
rine to prevent tooth decay has no harmful effects when used as the 
electrolyte in industrial batteries. 

Tests were conducted at Gould-National Batteries laboratory at 
Depew, N. Y. to determine whether undistilled city water con- 
taining fluorine was harmful when used in industrial batteries. 

Drinking water treated with fluorine normally contains two parts 
of fluorine per million parts of water. As battery water evaporates 
and is replaced with fluorine-treated water, fluorine accumulates in 
battery and may reach a concentration as high as 30 ppm under 
the most unfavorable circumstances. To simulate fluorine accumu- 


AUGUST 1953 


lation, the laboratory added 86 milligrams of sodium fluoride to 
one cell in each of three industrial batteries. It then put the bat- 
teries on a life test that took them through their life span in a 
shorter time than under actual operating conditions. 

The cell containing fluorine, and the two adjacent untreated 
cells in each battery, were observed throughout the test until all 
batteries failed. The cell containing fluorine showed no unusual 
behavior and in no case did it fail before one of the other two cells. 
A safe conclusion is that fluorine-treated drinking water can be 
used in storage batteries without danger, provided of course, that 
the water was harmless before it was treated. 
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PRACTICAL IDEAS... here's the trading post for _ 






































Yoke-Hook Speeds Up Battery Change 


THIS STORAGE BATTERY lifting device, 
for quick battery changes in baggage 
trucks, is sent in by field engineer of 
Gould-National Batteries, Inc. Photo 
taken at New York’s Grand Central 
Terminal. More than 100 battery-pow- 
ered trucks are kept on job around 
clock to handle mail, baggage and news- 
papers. Only three minutes per truck 
is allowed for changing batteries. 

This rig is handy where batteries 


must be removed horizontally, and when 
both end and top clearance in compart- 
ment is tight. 

Pick-up element of lifting device is 
a large steel yoke-hook, welded from 
simple shapes shown. When removing 
a battery, slide bottom of yoke-hook into 
compartment under battery. Centering 
plate of 5x8x1 in. on battery’s bottom 
fits into recess in plate welded between 
two arms of yoke-hook. This acts as a 


safety device to prevent battery from 
shifting position during handling. After 
positioning the rig, battery is lifted 
slightly with hoists, moved horizontally 
out of compartment and transported on 
monorail to charging racks. 

Because of the many trucks, battery 
changing is staggered. Not more than 
two trucks are in battery room at a time. 
Thus, battery in each truck is changed 
every other day, quickly and easily. 








.Wall-Mounted Flashlight 


ONE, TWO OR MORE cell flashlights in a 
wall-mounted holaer are as easy to find 
as any fire extinguisher. Buy two bicy- 
cle-type flashlight holders and mount 
two spring-steel clips on iron bracket. 
F Lettino Astoria, N.Y. 
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Rwork bench 


Handy Workbench Support 
HANby support, for drawings, maga- 
instruction books, etc, often 
needed at the workbench, is made from 
a flexible-metal arm of discarded desk 
lamp, piece of sheet metal, and pair of 
metal spring-type paperclips, sketch. 
This support keeps reference materials 
off the bench, and can easily be posi- 
tioned handy to lighting and working 
space. Such a device supplies extra 
convenience at practically no cost. 
T Trait Catonsville, Md. 


zines, 
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Utility Safety Steps 
It’s EASY to increase ladder safety with 
frictional steps. Just varnish or shellac 
steps. Soon as painted surfaces become 
“tacky,” sprinkle fine sand on them 
When dry, you have slipproof steps. 
Box shown can be built on ladder’s 
upper platform to ,hoid such items as 
pencils, erasers, ruler, nails, hammer. 
Use 1x+-in. boards to build boxes sides 
—screwed and glued together. Make 
enough cubby holes for sufficient sur- 
face to stand on very top of ladder. 
S V Wortn New York, N. Y. 
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operating and maintenance short cuts 


STEVE ELONKA, Associate Editor 
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Special Washer Keeps 
Engine Running 


A HIGH-SPEED ENGINE gave trouble by 
blowing packing out of stuffing box and 
into steam cylinder. Cause was worn 
piston rod, worn cylinder throat, and 
piston. This wear lets rod down, leaving 
opening above rod in throat. We had no 
time to rebore cylinder, install a new 
piston, red, rings and throat-piece. 

First, we tried a better and harder 
grade of packing. It didn’t hold. A ring 
of metallic packing was then used in 
stufing box. That didn’t work either. 

We made a large washer from 5/16- 
in.-thick bronze plate. Easy slide-fit in 
stuffing box prevented jam. We made 
piston rod hole in washer same as orig- 
inal size of rod. Outside washer corners 
were chamfered to slide. Piston-rod 
hole in washer was also tapered on in- 
side where worn rod near piston entered. 

Crosshead was adjusted so rod would 
run parallel with cylinder’s bottom and 
crosshead Piston 
clearance was equalized, washer and 
packing put in after being coated with 
graphite and cylinder oil. 

But engine sounded like a machine 
gun. We reasoned the high-pressure 
steam in crank end at beginning of 
stroke forced washer against soft pack- 
ing. On exhausting, compressed pack- 
ing expanded and slammed hard washer 
against bottom of stuffing box. 

We tightened the gland nuts but that 
caused rod to heat. We solved problem 
by drilling 3/16-in. holes through 
washer as shown. Then we countersunk 
holes on packing side to get a shallow 
but larger diarneter countersink. Holes 
helped counterbalance steam pressure 
on washer, and it’s been working OK 
for several years. 

When a cylinder is worn at bottom, 
piston has a greater bearing surface. 
Then it wears little, especially if well- 
lubricated and properly lined up. 


J W Bake New York, N. Y. 


guides, as shown. 
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Homemade Hand Crane For Special Jobs 


Boom Is DESIGNED for a safe lifting load 
of 5000 lb when using snatch block, or 
about 3800 lb on whip line. Two cross- 
beams under boom are reinforced with 
14-in. plate welded between both out- 
side flanges. Inside corners of frame 
are also reinforced with plate. 

Photo shows crane used to position 
a heavy bedplate for welding. This bed- 
plate, one of six fabricated in welding 
shop without use of overhead crane, 
weighs over one ton. All six were han- 
dled very easily with hand crane, using 


a single line. For heavy work like plac- 
ing a large motor in position, job can 
be done much easier and smoother by 
using snatch-block, hooked up as shown 
in shot of boom’s top. 

Over-all height of 8 ft was due to 
limited headroom in some places in our 
shop. We built crane especially for lift- 
ing motors off bedplates and carrying 
them out to open floor space for over- 
haul, in places where it’s tough to string 
overhead rigging. 

R Sepror South Amboy, N. J. 





Selsyn Motor Is Good 
for Remote Control 


MACHINES in out-of-way place often re- 
quire frequent adjustments. We have 
a vertical-core baking-oven about 50 
feet high. There is an adjustable Reeves 
drive on the very top that varies oven 
conveyor speed. 

In baking different-size cores, con- 
veyor speed has to be altered. So we'd 
climb a vertical ladder and crawl over 
moving gears to adjust drive. This was 
tiresome and extremely hazardous. 

To simplify. we installed a pair of 
110-v war-surplus selsyn motors. One 
motor is coupled directly to the Reeves 
drive and the other is mounted in a 
convenient spot nezr oven tender. To 
adjust Reeves drive, the oven tender 
merely rotates selsyn motor. Other sel- 
syn to Reeves drive keeps in exact step. 

This arrangement, a hundred percent 
effective. costs only $5.95 for selsyn 
motors, plus actual wiring expenses. 


H T Batrey Brillion, Wis. 
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Plastic reading 
ied 


—Metal strip 


Gages Now Easy to Read 
To READ a pressure or vacuum gage 
more easily, especially those with fine 
divisions, attach an inexpensive, magni- 
fying reading glass to the gage connec- 
tion. 

This not only pays off in reading the 
gage at a quick glance, but I’ve found 
that plant personnel actually look at 
gage because it is easy to read. 

T Trait Catonsville, Md. 

(Continued on page 126) 





More PRACTICAL IDEAS 


Begins on page 124 





Excess Oil Given the Bum's Rush Now 


SoME of our synchronous, motor-driven, 
2-stage air compressors, operating con- 
tinuously and equipped with pneumatic 
unloaders, delivered excess oil to the air 
system. Separators in discharge lines 
didn’t often solve problem, even when 
blown down. 

oiled by constant- 
speed force-feed lubricators. We 
that oil 
during idling period. 


Cylinders were 
rea- 
lubricator 
when 


collected in 
Then 


again, oil 


soned 
ma- 
chine loaded up was dis- 
charged into system in a slug. So we 
had to reduce cylinder lubrication dur- 
ing idling periods. Photo shows how 
we did this. 

We changed belt drive of lubricator 
(B) from machine’s shaft to a 2-speed 
(A). Motor is 
bracket, bolted to compressor’s frame. 
(D) is connected to 
small air line supplying the unloader. 
Switch contacts are wired to coil of a 


double-throw relay (E). 


motor mounted on a 


Pressure switch 


Relay contacts 


are connected to high-speed and low- 
speed windings of small motor. (C) isa 
simple fused disconnecting switch for 
power supply to electrical devices. 
When air-system pressure rises to un- 
point, it pressure 
That operates to energize coil 


loading actuates 
switch. 
of relay, causing its contacts to move 


to position connecting the motor’s 
power supply to its low-speed winding. 
This causes the lubricator to be driven 
at half speed during the idling period. 
delivering half the normal quantity of 
oil to cylinder. And that’s enough lu- 
brication while idling. As system pres- 
sure drops and machine loads up, con- 
tacts of pressure switch open. That de- 
energizes relay coil, and switches motor 
back to its high-speed winding. Thus 
lubricator delivers full capacity. 
Several month’s operation has proved 
Besides, 
oil to air system is now greatly reduced. 
P N Pitrencer Southport, N. C. 


that hookup is sound. excess 





To ho ding 
cor circuit 


Positive-Acting 
Slack-Cable Switch 


THERE ARE MANY TyPES of slack cable 
switches on the market. As a rule they 
work well. But in some applications 
these switches don’t perform well as 
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they are either too bulky or need too 
much cable pressure for proper opera- 
tion. 

After attempts, 
we constructed the slack cable switch 
shown in sketch. 


several unsuccessful 
Restults have been ex- 
cellent. 

Cable switch contacts are two 4-in. 
brass bars. mounted at right angles to 
hoist cable. One bar on each side of 
cable has just enough clearance to awoid 
accidental contact in normal operation. 
If cable slack, hoist cable 
touches one brass bar, energizing the 
24-v relay. That, in turn, breaks circuit 
to holding coils of electrical system. 


H T Bailey Brillion, Wis. 


becomes 
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Oil-Cup Cap Lifter 
WHEN MAKING ROUNDS with an oil can, 
spring-closed oil-cup caps prove very 
awkward, especially in a tight place. 
Often 
hold cap open while oiling with the 
other hand. Lifting cap with can spout 
won't work as cap slips off 
rounded spout end. 

Simple solution is to solder a strip 
of brass to oil-can spout. First, bend to 


there’s no room for fingers to 


edge 


a slight V-shape. Long spout can easily 
be inserted confined 
piece holds oil-cup lid open, while oil 


into spaces. V- 


is squirted into cup. 


C T Bower London, England 


Shurt capacitor 


Magnetic contactor 





Coil fed 
from control 
circuit of 
plant air 
compressor 

















C__» 


\--Hand disconnect 





To plant distribution system 


Magnetic Contactor 
Switches Capacitors 


CorRECTING power factor by use of 
capacitors is pretty well-known in most 
plants. 

In smaller plants, usual practice is to 
pull capacitor disconnects at end of 
day’s run. This is a chore that’ easily 
forgotten. It can be done automatically 
by connecting the capacitors through a 
magnetic switch to load side of starting 
compensators of air compressors, “or 
other machines that make up a major 
part of plant’s load, sketch, 


H T Battey Brillion, Wis. 
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Lwwk what Powers has done 
=» to Modernize Control Valves 


Powers PACKLESS Valves Banish Packing Maintenance 
Prevent leakage of water or steam or loss of vacuum 


— year after year! 








PACKLESS 


Pneumatic 


CONTROL VALVES 
For Convectors, 

Unit Ventilators, Unit Air 

Conditioners, Baseboard 

Heaters, Radiators, etc. 





Various Types 
and Sizes for 
all requirements 


Another POWERS Contribution 
Ko Better Heating and Air Conditioning 


—_ a PACKLESS Valves with their many advantages are now 


- Lf 


I< 


standard with Powers temperature control systems. Their 
superior performance is due to duo-seal construction. 


= _ 
a. | 


Straightway Union 
3-Way Screwed Ends primary seal which eliminates packing maintenance — pack- 


Bronze Packless Bellows (A) in sectional view above, is the 


ing friction — steam and water leakage or loss of vacuum. It 
is designed to withstand pressure up to 150 psi. Maximum 
valve stroke is only two-thirds of the normal bellows stroke. 
A spring loaded secondary seal (B) permits servicing of valve 
top without draining the water system or shutting down the 


steam heating system. Seal is made of highly Angle Union 


. ‘ = Screwed Ends 
elastic neoprene and is ready to act at any 
time. Small contact between seal.and the high- 
ly polished stainless ‘steel stem makes friction 


a negligible factor. 


For utmost dependability and lowest cost mainte- 


nance specify control by Powers PACKLESS Valves. 
(b2) 


Established in 1891 *° THE POWERS REGULATOR COMPANY © SKOKIE, ILL. * Offices in Over 50 Cities 





More PRACTICAL IDEAS 


All Taped Up 


1 CAME ACROSS an electrician all decked 
out in friction tape, sketch. Tape around 
shirt sleeves and coverall legs kept them 
away from wiring. 

plier handles 
kept him from getting a blood blister 
when he “miscued” with this implement. 
Tape around 


Tape wound around 


screwdriver handle not 
only helped insulate, but also protected 
hand grip and gave firmer hold. 


D B CLapp Vewark, N.J. 


New /ine—-+ 








—» Return to storage 


Fuel-Oil Bypass 
Solves Problem 


BURNING OIL in one of our 550,000-Ib- 
per-hour high-pressure boilers gave us 
a problem. Things ran smoothly while 
carrying full load. Trouble came when 
we dropped load to what we called the 
critical load during the night. It’s criti- 
cal because one fuel pump isn’t enough 
and two pumps were more than enough. 

We can overcome this by opening re- 
circulating valve, but then fuel oil won't 
register on meter correctly. 

I checked the fuel-oil lines, noticed 
a free drain-connection on _ fuel-oil 
header before the meter. Also a 
drain connection on return line. 
them together with 34-in 


free- 
I tied 


piping and a 
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Emergency-Equipment Display Ready for Trouble 


WE HAVE emergency-equipment centers 
This 
photo shows the one in main hallway 
of building No. 2. 


at various places in our plants. 


Each center is along a well-traveled 
place so employes pass the center often 
and know exactly where to go in case 


of trouble. With fire extinguishers for 


various-type fires (all labeled besides 
stretcher, fire ax, etc, we are ready for 
action at all times. 

Employes are so 
equipment that they 
the right place every 


conscious of this 
instinctively go to 
time that an emer- 
gency arises. 


G Hoce Philadelphia, Pa. 





valve as shown. This works well during 
critical load. 

Excess 
pressure is relieved during low loads, 


It now serves two purposes. 
and return line going back to storage 
tank is kept warm in winter when it 
would Then would be 
spent getting it warm enough to thaw 


freeze. hours 
and to flow freely again. 


F A TurANO Jersey City, N. J. 


Removing Tight Nut 

NuTS FITTED in a recess are usually 
removed by a box spanner. If nut is 
very tight, you might have to apply 
heat to expand nut. First, place spanner 
over the nut. Then place a layer of 
boiler lagging over too of nut. Play a 
blowpipe flame down the center of the 
spanner. 

Boiler top of nut 
from direct heating and deflects heat to 
This heats sides of 
nut, causing it to expand and loosen. 

WE Warner 

Woodford Green, Eng. 


lagging 


protects 


walls of spanner. 
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Deaerating heater 





Softener settling- 
~ tank 


O 


Temperature 


- 240F 











Pa ---~ B/lowdown valve 


} To flash tank 


How to Record 
Blowdown Frequency 


My SKETCH shows method for recording 
the frequency of blowdown used for a 
hot-process lime-soda ash softener. 
Adapt this temperature recorder to any 
type of blowdown and keep track of the 
operating engineer's: performance. 

MIE Evans Chicago, Ill 


POWER 





YAI a WA / \\ Y 


new 
WIDER 
VISION 


for easier remote boiler 
water level readings 


Vastly improved visibility of remote 
boiler water level readings can now be 


LIQUID Or enjoyed by boiler plant operators. 
INDICA 


: A new “wide vision’? face on Yarway 
‘| m+ rome 


Remote Liquid Level Indicators allows 
reading from the side as well as front of the 
indicator. Boiler water levels and other 
liquid levels can be checked from most 
any position. 
; Indicating mechanism is operated by the 
A COMPLETE YARWAY SYSTEM boiler water level itself—assuring instant, 
Besides Remote Liquid Level Indicators, Yarway also accurate readings. 
Offers Liquid Level Recorders and Remote Signal Alarms Yarway Indicators are of the mano- 
... making a complete system for constant, accurate metric type with automatic temperature 
liquid level check. compensation, as approved for use under 


the recent A.S.M.E. Boiler Code Com- 
mittee ruling in Case + 1155. 
Over 10,000 are used throughout in- 
dustry for boiler water and other liquid 
re | level indication...and for superheater 


pressure differential indication aboard ship. 


For full information write for Bulletin 
@ Yarway Remote Hi-Lo-Alarm WG-1823. 
Signals—lights or horns—can 


be placed at any location in plant. . 

See Yarway Bulletin WG-1823. YARNALL WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


WAY remote liquid 
: level indicators 


@ Yarway Hi-Lo-Graph Recorder pro- 
vides not only water level indication, 
but also a 24-hour recording of water 
levels. See Yarway Bulletin WG-1830. 
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PLANT P ROBLEMS ... put your know-how fo work 





How Can We Detect Hot Machine Bearings? 


I run an industrial power plant and am in charge of all 


equipment for both power generation and process work. 


Recently we’ve run into some serious trouble with bear- 


ings on heavy rolls overheating and burning out. 


This 


always occurs before we discover what is happening. 
I’m convinced this wouldn’t happen if we knew the bear- 


ing temperature, or had an alarm that indicated tempera- 


ture was rising. If we know how a bearing behaves, we get 


to it soon enough to prevent burning out. 


Have Power readers ever built simple devices that work 
well for this job? How are they best built? What materials 


and parts are needed?—WC, May Power 


Here Are the Answers 








500-w immersion 
heater = 


Thermometer 


<b 


Tube connects 
fo relay 


Bulb of relay,--~ 
under oil 





0.025-in. copper tank, 10" x 10" x 4" deep 


“zg *p motor 
Oil-baf fle 


4-blade 
: propeller 


Bypass 
“shutoff 








SEEING WC’s QUESTION brought back 
many memories. I’ve wrestled with this 
problem any number of times and have 
come to the conclusion that standard 
temperature relays, photo, as manufac- 
tured by a number of firms, are best. 
This might not seem like the brightest 
answer of the month, but, brother, I 
know these units work, and work well. 

These relays can be arranged to stop 
the machine when bearings overheat. 
They act at a temperature of 100 C, 
volatile liquid in metal bulb expanding 
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to actuate relay. Expansion takes place 
instantaneously when liquid reaches crit- 
ical temperature. 

Bulb is installed in a horizontal hole 
drilled in bearing’s lower half, as close 
to bearing surface as possible. Tubing is 
run to relay. 

Joe Nordquist, writing in Operating 
Engineer in August 1949, gave some fine 
hints for a thermal relay tester. I’m 
borrowing Joe’s illustration because his 
tester is really tops. As you see in the 
sketch, it consists of an oil-filled copper 
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tank fitted with a thermometer. heater 
To test thermal relay. 
immerse bulb in the hot oil, and note 


and circulator. 


at what temperature the relay functions. 
Bypass will help you adjust the oil tem 
perature. 


Jim SPARKS Spokane, Wash. 


HERE’S AN OLDIE. I picked this up in 
the Dec 20, 1884 issue of Scientific 
American. It shows that as far back as 
69 years ago engineers were concerned 
over bearing temperatures. 

This device has a fusible head at- 
tached to the end of a wire connected 
with a lever, fulerumed on a post fas- 
tened to the box. Outer end of lever is 
bent downward to form an arm to which 
a bell is connected. End of arm carries 
a foot piece, which is struck by a stud 
on the shaft when bearing becomes hot 
enough to melt fusible head. Bell weight 
carries lever arm down to shaft, and 
bell rings at every shaft revolution. 

Illustration, right, shows similar de- 
vice for crankpin bearing of an engine. 
It rides in fusible plugs fitted snugly 
into end bores in the wristpin. 

Cuartes Wettey Penacook, N. H. 
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help the other guy cure his headaches 


TYLER HICKS, Associate Editor 
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BIMETALLIC STRIP, inserted in a shallow 


¥-in.-diameter hole drilled in stationary 


part of each bearing, makes a simple 
temperature alarm. Sketches show setup. 


Strips close contacts in a 110-v cir- 
cuit. They can be purchased to close at 
just one temperature, or with an adjust- 


ment that permits you to select closing 

temperature. Run No. 12 RH wire from 

bearings to a central alarm panel. Hook 

up an industrial howler to warn person- 

nel, and a small lamp to indicate which 

bearing is overheating. 
Joun Cowan 


Solvay, N.Y. 





Bearings 








Thermostats in 
oi/ reservoirs 


Indicating lights 








1 wire /e@ads 
ig FE ii 
ooocd 
$0004 
Qoo0o”" 








Indicating lights 


utout switches 














Jacks 








Jemperofure 


indicator 


Annunciator 


<=} 


AUGUST 1953 


USE SNAP-ACTION bimetallic thermo- 
stats mounted in bearing lube-oil reser- 
voir, as top sketch shows. High oil tem- 
perature thermostat to snap 
closed, energizing an alarm and warning 
light. Adjusting screw permits chang- 
ing temperature at which thermostat 
closes. Mount alarm and warning light 
near bearing or on a central panel, 
whichever is most convenient 

Though «ketch shows only two bear- 
ings, any number may be served with 
this type of hookup. Installation cost is 
low. 

Bottom sketch shows a typical hookup 
available from manufacturers. 
Temperature probes may be located in 
reservoirs containing hot oil leaving 
bearings. Two wires lead from hot junc- 
tion to monitor. This may have 25 or 


causes 


several 
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leads that enter it. 

Temperature indicator may be used 
for a single monitor. Or a portable one 
may be used when plant has more than 
one monitor. It indicates bearing tem- 
perature directly. 


H B Wayne 


more double-wire 


Brooklyn, N.Y. 
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HOOK UP thermoswitches as shown in 
sketches. Clip to bearing housing or 
install in tapped holes in bearing shell. 
Bearing-temperature rise causes switch 
to close, lighting a warning bulb or 
sounding an alarm. 

Lower sketch shows how relays can 
be used to sound an alarm, in addition 
to lighting a warning bulb. Each relay 
has two normally open contacts; one for 
the signal-light circuit, the other for the 
common alarm. 


M E Heatu Cincinnati, Ohio. 


SEVERAL WAYS to determine bearing 
temperature are: (1) by feel during 
periodic rounds, if bearings are acces- 
sible (2) with a thermometer taped or 
clamped to bearing housing (3) with 
thermometer inserted in hole drilled in 
bearing (4) with an electronic device. 
Though homemade devices have been 
used, a unit built specifically for this 
purpose is better. 

Before buying special equipment, 
check overheated bearings to see they 
are suitable for the job and are not 
loaded beyond manufacturer's specifica- 
tions. 

L E Po.ikorr Brooklyn, N.Y. 
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PLANT P ROBLEMS ... put your know-how fo work 





How Can We Detect Hot Machine Bearings? 


I run an industrial power plant and am in charge of all 


equipment for both power generation and process work. 


Recently we’ve run into some serious trouble with bear- 


ings on heavy rolls overheating and burning out. 


This 


always occurs before we discover what is happening. 
I'm convinced this wouldn’t happen if we knew the bear- 


ing temperature, or had an alarm that indicated tempera- 
ture was rising. If we know how a bearing behaves, we get 


to it soon enough to prevent burning out. 
Have Power readers ever built simple devices that work 


well for this job? How are they best built? What materials 


and parts are needed ?—WC, May Power 


Here Are the Answers 








500-w immersion 
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Tube connects 
fo relay 


Bulb of relay,--~ 
under oil 





0.025-in. copper tank, 10"x 10" x 4" deep 


~~7g-hp motor 
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SEEING WC/s QUESTION brought back 
many memories. I’ve wrestled with this 
problem any number of times and have 
come to the conclusion that standard 
temperature relays, photo, as manufac- 
tured by a number of firms, are best. 
This might not seem like the brightest 
answer of the month, but, brother, I 
know these units work, and work well. 

These relays can be arranged to stop 
the machine when bearings overheat. 
They act at a temperature of 100 C, 
volatile liquid in metal bulb expanding 
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to actuate relay. Expansion takes place 
instantaneously when liquid reacaes crit- 
ical temperature. 

Bulb is installed in a horizontal hole 
drilled in bearing’s lower half, as close 
to bearing surface as possible. Tubing is 
run to relay. 

Joe Nordquist, writing in Operating 
Engineer in August 1949, gave some fine 
hints for a thermal relay tester. I’m 
borrowing Joe’s illustration because his 
tester is really tops. As you see in the 
sketch, it consists of an oil-filled copper 
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tank fitted with a thermometer, heatet 
To test thermal 
immerse bulb in the hot oil 
at what temperature the relay functions. 
Bypass will help you adjust the oil tem 


relay, 
and note 


and circulator. 


perature, , 


Jim SPARKS Spokane, Wash. 


HERE’S AN OLDIE. [ picked this up in 
the Dec 20, 1884 issue of Scientific 
American. It shows that as far back as 
69 years ago engineers were concerned 
over bearing temperatures. 

This device has a fusible head at- 
tached to the end of a wire connected 
with a lever, fulerumed on a post fas- 
tened to the box. Outer end of lever is 
Lent downward to form an arm to which 
a bell is connected. End of arm carries 
a foot piece, which is struck by a stud 
on the shaft when bearing becornes hot 
enough to melt fusible head. Bell weight 
carries lever arm down to shaft, and 
bell rings at every shaft revolution. 

Illustration, right, shows similar de- 
vice for crankpin bearing of an engine. 
It rides in fusible plugs fitted snugly 
into end bores in the wristpin. 

Cuarvtes Wettey Penacook, N. H. 
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BIMETALLIC STRIP, inserted in a shallow 
¥-in.-diameter hole drilled in stationary 
part of each bearing, makes a simple 
temperature alarm. Sketches show setup. 

Strips close contacts in a 110-v cir- 
cuit. They can be purchased to close at 
just one temperature, or with an adjust- 


ment that permits you to select closing 

temperature. Run No. 12 RH wire from 

bearings to a central alarm panel. Hook 

up an industrial howler to warn person- 

nel, and a small lamp to indicate which 

bearing is overheating. 
Joun Cowan 


Solvay, N.Y. 
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USE SNAP-ACTION bimetallic thermo- 
stats mounted in bearing lube-oil reser- 
voir, as top sketch shows. High oil tem- 
perature thermostat to snap 
closed, energizing an alarm and warning 
light. Adjusting screw permits chang- 
ing temperature at which thermostat 
closes. Mount alarm and warning light 
near bearing or on a central panel, 
whichever is most convenient. 

Though sketch shows only two bear- 
ings, any number may be served with 
this type of hookup. Installation cost is 
low. 

Bottom sketch shows a typical hookup 
available from manufacturers. 
Temperature probes may be located in 
reservoirs containing hot oil leaving 
bearings. Two wires lead from hot junc- 


tion to monitor. This may have 25 or 


causes 


several 
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TYLER HICKS, Associate Editor 


leads that enter it. 
Temperature indicator may be used 


more double-wire 
for a single monitor. Or a portable one 
may be used when plant has more than 
one monitor. It indicates bearing tem- 
perature directly. 


H B WayNeE Brooklyn, N.Y. 
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HOOK UP thermoswitches as shown in 
sketches. Clip to bearing housing or 
install in tapped holes in bearing shell. 
Bearing-temperature rise causes switch 
to close, lighting a warning bulb or 
sounding an alarm. 

Lower sketch shows how relays can 
be used to sound an alarm, in addition 
to lighting a warning bulb. Each relay 
has two normally open contacts; one for 
the signal-light circuit, the other for the 
common alarm. 


M E Heatu Cincinnati, Ohio. 


SEVERAL WAYS to determine bearing 
temperature are: (1) by feel during 
periodic rounds, if bearings are acces- 
sible (2) with a thermometer taped or 
clamped to bearing housing (3) with 
thermometer inserted in hole drilled in 
bearing (4) with an electronic device. 
Though homemade cevices have been 
used, a unit built specifically for this 
purpose is better. 

Before buying special equipment, 
check overheated bearings to see they 
are suitable for the job and are not 
loaded beyond manufacturer’s specifica- 
tions. 

L E Poutkorr Brooklyn, N.Y. 
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More PLANT PROBLEMS 


REMEMBER, 


several different causes. Lack of enough 


bearings overheat from 
lubrication, wrong lubricant and over- 
loads are a few common causes. Heavy 


roll bearings may be overheated by 
radiation from material being processed. 

Old-timers used a simple tallow cup to 
that 


was too high. They added sulfur or some 


warn them bearing temperature 
other substance to the grease in the cup. 


Your 


melted. 


nostrils told you when 


grease 
Remember that alarms only indicate 
trouble, they do not cure it. Consider 
fitting water-cooling coils to bearings 
that now overheat. 

There are certain oils and compounds 
that permit you to continue running a 
hot bearing, but it’s better to keep the 
bearing from the start by right 
loading, lubrication and maintenance. 

Arpert Moutton Pittsfield, Mass. 


cool 


AN OLD CHIEF [ had years ago 
advised, “Spit on it, son. If it spits back, 
it’s too hot.” What he meant was that 
you could always check a bearing’s con- 
dition by feel. If its feel left you in 
doubt, all you had to do was use the 
old water test. 

Don’t rig an 


some 


alarm system before 
finding the safe operating temperatures 
for the bearings. Check on the critical 
temperature, Manufacturer will 
gladly supply this information. 


LM Martinez Rego Park, N.Y. 


too. 


HOT-WATER AQUASTAT did the trick in 
our plant. Remove oil-well drain plug. 
and install bulb so it projects into the 
oil. We use reverse-acting aquastat; it 
makes instead of breaks. Wires from it 
lead to an annunciator drop. 
W J Steinert 
Fresh Veadows. Ny, 7. 


THERMOMETERS, dial or industrial glass 
type, do good job and are more accurate 
than feeling bearing. We make it a 
point to read bearing-mounted 
thermometer at regular intervals. 
Where bearing temperature is more 
critical we dial 
either indicating or recording, to sound 
an alarm when temperautre is high. 
Third method we use in our plant has 
thermocouples 


every 


have thermometers. 


and a multipoint re- 
corder. Thermocouples are installed in 
a bearing well or in oil reservoir with 
wires leading to recorder. This setup 
has the advantage of allowing one opera- 
tor to check bearing temperatures all 
over the plant. 


EW McKnicnt 
Chapel Hill, N. C. 





PAINT BEARING CAPS with a heat-in- 
dicating substance. It will change color 
when an unsafe temperature is reached. 
There are several suitable paints on the 
market for this service. 

W F My tes Vontreal, Can. 
ALARM BOMB, which explodes with a 
sharp report and discharges white smoke 
having a distinctive odor, is now used 
on some types of bearings. Tempera- 
ture at which bomb goes off is fixed by 
its materials. 

CW’s prime consideration should be 
the cause of bearing overheating. Once 
he knows this he has a much better 
chance of curing the trouble. 

P KNIcHt Toronto, Can. 
ON MOST MACHINES, bearings over- 
heat gradually. So if you check them 
periodically, you'll have a good chance 
to stop rise. Alarms are 


should be checked by 


temperature 


good, but thev 


Begins on page 130 


a regular inspection of the bearings. 
\ HuUNNEWINKEL Woodstock, Ill. 


RECORDER actuated by thermocouple 
attached to bearing allows you to ob- 
serve temperature Regular ob- 
servation of recorder provides ample 
warning of a temperature rise. 

Metvin Evans Chicago, Ill. 


rise. 


USE THERMOMETER and thermocouple. 
Arrange thermocouple set to off an 
alarm or light a lamp when tempera- 
ture exceeds a safe level. Thermometer 
shows bearing temperature at all times. 
RicHarp Conk Newark, N. J. 


SET UP ALOG for bearing temperatures. 
Have watch engineer check temperature 
readings at least every half hour, oftener 
if necessary. Once WC knows bearing 
temperature is rising, he can do some- 
thing about it. 


C G HowartTer Canton, III. 





Is Rain Water OK for Boiler Feed in This Plant? 


We propose to collect rain water from our buildings’ roofs, 
and feed it to our boilers. But before going ahead with the 
work, I'd like to get the opinion of Power readers. 


Our boilers are 


types, three straight-tube types. 


are slate and metal. 


watertube 


Three are bent-tube 
Roofs of all buildings 


units. 


Rain water from the roofs is conducted through metal 
down-spouts, and then through sewer pipe into underground 


concrete reservoirs. 
draw water for our boilers. 


From this storage area we intend to 


All metal roof fittings and downspouts are copper. Will 


this affect rain water? 


What's best way of treating and 


pumping this water to boilers?—WK, May Power 


Here Are the Answers 





BE CERTAIN rain-water supply is sufh- 
cient for feedwater needs at all times. 
In many parts of the country it would 
be risky to depend only on rain water 
for supply because jhere are prolonged 
dry periods. If rain-water supply is in- 
sufficient, consider an alternate source 
and type of treatment it would need. 
Contrary to popular belief, rain water 
is not free of impurities. Depending on 
locality, rain-storm duration and _ stor- 
age-basin construction, rain water may 
contain more dissolved salts than, for 
example, New York City water. In 
regions where much coal is burned, acid 
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gases in atmosphere may show up in the 
rain water. 

lf WK’s boilers are low-pressure units 
that are conservatively rated, it may be 
possible to use rain water without ex- 
ternal treatment. except for deaeration 
to remove oxygen. Remove dissolved 
hardness with internal treatment, using 
a boiler compound. 

But if his boilers are high-pressure 
units, external treatment is needed, just 
as for units of this type using typical 
low-solids city water, as in New York, 
Boston and other cities. 

Unless the rain water is unusually 
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NEW SOLNUS OILS 
GIVE YOU MORE 
LUBRICATION PER DOLLAR 


New Multimillion-Dollar Plant 
Producing Better General Lubricants 


at Moderate Prices 


They can be used for lubrication They can be applied by every 


of plain bearings, antifriction bearings, link- method used in the general lubrication 
ages, slides, cams and gears; in gear boxes, of industrial machinery 


hydraulic systems, circulating systems, in- 
dustrial diesel engines, compressors. 


: They have low carbon content 
They can be used for longer periods In compressors, for instance, any carbon 


because they resist oxidation, prevent rusting that does form is soft and fluffy, is easily 
and corrosion. blown off, does not build up. 


For technical bulletins, call your nearest Sun office or write 
Sun Ort Company, Philadelphia 3, Pa., Dept. P-°. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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BOILER WATER CONTROL REPORT 


COMPANY 


ADORESS 


FROM_ — tT 


SIGNED 





DATE ‘fill in 





Source of Sample 


Boiler No. 





Hardness 
P Alkalinity 
M Alkalinity 





Chioride_ 





Phosphate 





Sulfite 


Manual blowdown 


Continuous blowdown 





Source of Sample Boiler No. 


Boiler No. 





Hardness 

P Alkalinity 
M Alkalinity 
Chioride 
Phosphate 
Sulfite 


Manual blowdown 
Continuous blowdown 





Source of Sample 


Softener Effluent 


Boiler Feed Water 





Hardness 
P Alkalinity 
M Alkalinity 





Source of Sample 


Condensate 





Hardness 
P Alkalinity 
M Alkalinity 








Ibs. 
Softener we 


NOTE: Place on reverse side any 








Ibs. 
Ibs. 





pertinent remarks relative to boiler 
inspections, unusual operating condit- 





Ibs. 


jon, etc. 





Treatment Ibs 
| a 

_ Fuel burned 

Quantity Feed Water 

Feed Water Temp. °F 











PLANT COPY 








acid, | do not believe pickup of copper 
from gutters and downspouts would be 
objectionable. However, if copper is 
picked up, it can be removed by ion- 
exchange treatment. Hardness and 
other cations can be removed at the 
same time. 

Dirst and dust may be present in rain 
water. If storage basin is large, growth 
will be considerable. 
Treatment for clarification and reduc- 
tion of organic matter may be needed. 
particularly if 


of organisms 


you are using ion-ex- 
change equipment on the job. 
Duranpo MILLER 


The Permutit Co, New York, N. Y. 


DON’T USE rain water from building 
roofs because the amount that is col- 
lectable represents only a small per- 
centage of a plant’s yearly raw-water 
needs. I think it poor economy for WK 
to treat rain water for boiler use. 
Rain water may have low pH, much 
dissolved oxygen and carbon dioxide, 
and can be difficult to deaerate. With- 


134 


out treatment it corrodes ferrous metals. 

Dust and dirt from building roofs 
form solids that must be removed. Then 
there is almost always some rotted vege- 
table matter 
usually twigs and leaves that further 


lodged in roof eave: 
contaminate the water. 

If WK already has water-treatment 
equipment to handle water from another 
source he may find that a sudden switch 
to rain water would upset his treatment 
cycle. If he has no treating equipment 
now, his best bet is to consult a reliable 
manufacturer who will analyze his raw 
water completely before making any 
recommendations. It is also advisable 
to have regular checks made on the 
water once the equipment is installed. 
Chart shows a typical report sheet is- 
sued for boiler-water control. 

Art BELTON Montreal, Can. 


RAIN WATER is theoretically pure and 

excellent for boiler use. But in WK’s 

case it will be contaminated by dust 
(Continued on page 208) 
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r——YOUR NEW PROBLEMS—— 


What Causes Tail- 
Pipe Water Hammer? 


Several months ago we installed 
a steam-jet refrigeration system 
with a 
It’s fitted with usual secondary 
ejector and inter-condenser, and 
a third-stage dry ejector. 

After 
was a 
hammer in tail pipe near the 
90-deg base ell. It wasn’t heard 
when condenser vacuum was less 
than 27.8 in. Hg, nor when steam 


barometric condenser. 


there 
loud water 


system start-up, 


distinct and 


ejectors were turned off and con- 
densing water allowed to flow 
through tail pipe alone. Except 
for this water hammer, system 
operation was fine. 

We need 29.75 in. Hg to ob- 
chilled-water outlet tem- 
perature of 40 F. This could 
not be obtained without accept- 
ing the water hammer, changing 


steam jet to get higher compres- 


P 
tain a 


sion ratio, moving entire installa- 
tion so tail pipe is vertical, or 
changing the 90-deg ells to form 
a very slight angled flow at hot- 
well bottom. All solutions seem 
too expensive, except the one of 
the water hammer. 
vent put in to 


accepting 

Test 
draw air out of tail pipe, but it 
didn’t work. What else can we 
try? 
to 6 in. did no good. 


was 


Increasing tail-pipe vent 2 
Any sug- 
gestions from readers?—EM 


How Can We Stop 
Corrosion in Well? 


Cooling systems in our plant are 
served by several deepwells. Each 
well has a 4-in. pipe that dis- 
charges water to our heat ex- 
changers and condensers. 

is 90 psig 


Pressure at well 


with a fairly steady flow rate. 
Water temperature is 58 F. 
What sort of hookup can we 
use to control corrosion in both 
the lines fr9m the wells, and in 
the and con- 


densers? What point is best for 


heat exchangers 
injection of chemicals? Is _pe- 
riodie acid cleaning of the heat- 
exchange units better than con- 
tinuous chemical ?—ST 











Will you help readers who sent us prob- 
lems? Extra pay for photos or sketches. 
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Modern power plant practice demands a 


water conditioning program that produces only 


the ultimate in trouble-free and efficient 


boiler operation. 


External softening and the use of conventional 
inorganic treatments are recognized requisites. 
However, the supplementary use of organic 
agents may well assure the difference between 
long, uninterrupted operation and frequent boil- 
er outages due to seale and sludge formations. 
Take the case, for example, of a large electrical 
manufacturer, who called in Betz 14 years ago 
to treat its new power plant. This plant oper- 
ates at 900 pounds pressure with 50% make-up 
polluted river water. Betz recommended the 
use of organic agents to supplement the external 


softening and inorganic treatment. 


Here are the results from the record: In the 
entire 14 years operation of these boilers, they 
have never been turbined or acid cleaned 
and no difficulties from feedwater conditions 


have occurred! What’s more, excellent steam 
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purity is produced and turbine blading 


completely clean. 


This plant could easily be your plant—operat- 
ing efficiently, free from frequent boiler outages 
through the effective use of Betz Specialized 
Water Conditioning Service. Why not call on 
Betz today for an interesting discussion of your 
water problems? There’s no obligation, of 
course. W. H. & L. D. BETZ, Gillingham & 
W orth Streets, Philadelphia 24, Pa. In Canada: 


Betz Laboratories Limited. Montreal 1. 





Send today for Betz 
Technical Paper No. 
98, “Boiler Scale—Its 
Formation and Preven- 


tion.” It’s free. 








Check For Eight 
Diesel Faults 


Courtesy, Kent-Moore Organization, Inc FAULTS are easy to diagnose if you have the right instruments for doing the job 


RESTRICTION to blower intake is DEPTH of cylinder liner is found here BACKPRESSURE on engine is read at 


found with vacuum side of this gage by using dial indicator on gage block a glance from gage hooked to exhaust 


RPM of engine is read from tachom TIMING of engine is checked with in- CRANKCASE pressure shows up on 
eter attached by flexible extension dicator held on cylinder head as here this gage hooked directly to crankcase 


14% 


AIR-BOX pressure is read from low-pressure gage that 8 OIL PRESSURE must be known to avoid serious breakdown. 
registers from 0 to 15 psi. Recheck if engine is adjusted Gage is hooked to parts of engine needed for information 
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VACUUM ISN’T VACU 





ONLY 2'/2¢ per year per trap 
parts costs on traps aver- 
aging 11 years of service at 
Globe Steel Tubes Company, 
Milwaukee, Wisconsin. 


PRACTICALLY ZERO mainte- 
nance, complete satisfaction 
with traps after 12 years 
service on 10 ibs. pressure, 
5” vacuum—Liquid Veneer 
Corp., Buffalo, N.Y. 


 *Send for 4-page Bulletin 
No. 223, “Vacuum Isn't 
Vacuum”—a complete dis- 
cussion of vacuum, effect 
on trap selection, causes 
of vacuum loss, effect of 
flash steam, etc. Free on 
request. Just fill in and 
mail the coupon. 
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BUYERS are sometimes told that steam traps for vacuum return 
service must be “different” —requiring, we suppose, some mysterious 
ability to recognize vacuum and act accordingly. 

The truth is that vacuum isn’t vacuum to any steam trap. It is just 
pressure below atmospheric pressure. All vacuum does is increase 
the pressure differential across the trap orifice. An Armstrong trap 
doesn’t care whether it discharges to vacuum, back pressure or atmos- 
phere. It works just the same in all cases. 

Because Armstrong traps don’t have to wait for condensate to 
cool, drainage is fast and equipment temperatures and BTU output 
are maximum. 

Armstrong traps won’t cause you to lose vacuum. Any flash steam 
from their discharge is quickly condensed. It is the leaky traps that 
make it hard to hold vacuum! 

The mechanisms in Armstrong traps for low pressure vacuum return 
service are identical in design, workmanship and materials to those 
used in traps for 900°F, 950 Ibs. pressure. They can’t help but 
operate a long, long time without leaking. This makes it nice 
for the maintenance man, too. 

Fast heat-up, high temperatures, low maintenance, long life—all 
wrapped up in one package. Ask your Armstrong Representative to 
go over your vacuum heating system with you. 


ARMSTRONG MACHINE WORKS 
812 Maple St., Three Rivers, Michigan 


ARMSTRONG MACHINE WORKS 
812 Maple St., Three Rivers, Michigan 
Please send Bulletin 223, “Vacuum Isn't Vacuum” 
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ARGUMENTS 


Here’s the place to unload your gripes to editors, manufacturers 


and fellow engineers 





Old Timer's System 


SURFACEBLOW’S STORY about shooting 
the plugged smokestack (Power, Mar. 
p 142) reminds me of an old railroad- 
construction man, who told of clearing 
upright boiler tubes with some black 
powder wrapped in paper. He threw the 
powder into the firebox and held the 
door shut with a crowbar. 


for Cleaning Tubes 


When she let go, the blast would do 
a fair job of loosening soot, if not the 
ash pan and stack hood as well. 

K R McCormick 

Edmonton, Alberta 

Epitor’s NoTE: This reminds us of 
burning the house to get roast pig for 
dinner. We don’t recommend it. 


More About Critical Pressure of Steam 


p Po P3 


' 


Y nm om 
( i j wily "i WPI): 
t 
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In April Arguments, A J Kuchinsky 
wants four reasons why steam can’t form 
above 3226 psi. There are no such rea- 
sons; steam has been formed well above 
the critical pressure of 3206 psi, and it 
can be done again by anybody who in- 
stalls a critical-pressure boiler. 

In principle, the critical-pressure 
boiler introduced by Benson can be rep- 
resented by a single tube with a pump 
at one end and a throttle valve at the 
other, heated along its entire length. 

Think of three men running the boiler 
sketched above. Feed-pump operator 
must keep pressure P, ahead of the 
throttle valve well above critical. Pump 
discharge pressure, P,, will be consider- 
ably higher, perhaps 3500 psi, because 
fluid moves through the boiler at high 
velocity, and tube diameter is small. 

The fire-control operator maintains 
desired temperature, t, ahead of throttle 
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valve, perhaps 1000 F. Throttle-valve 
operator adjusts to hold pressure P,, at 
the desired value, perhaps 1500 psi. 

This is a once-through boiler; liquid 
water enters from the pump and steam 
emerges at the same flow rate through 
the throttle valve. There is no drum and 
no water level. As fluid passes along 
the tube its temperature rises and its 
density falls. Near the critical tempera- 
ture, 705 F, density decreases rapidly as 
fluid changes from what we surely call 
liquid to what we can only call steam. 

We can’t say at what point the change 
éccurs; the fluid field in this high-pres- 
sure region is strictly continuous. At no 
point is the stream part liquid and part 
vapor; entire stream changes gradually 
from one to the other. 

Here’s the reason for the throttle 
valve: If we supplied 3300-psi 1000-F 
steam to a turbine, expansion would 
take steam too far into the “wet” region 
and we'd have excessive moisture in 
low-pressure stages. Throttling and re- 
superheating is one remedy. Operating 
on the reheat cycle is another. 

C H Berry Cambridge, Mass. 
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Questions Sears’ Value 
For Strain on Eyebolts 


We were much interested in the May 
article by John Sears on hitching equip- 
ment. The statements concerning eye- 
bolts were especially interesting inas- 
much as we have done considerable 
eyebolt testing to determine their safe 
lifting capacities at angle loads. 

We find our straight or vertical pull 
for a l-in. eyebolt agrees with Sears’ 
value of approximately 21% tons (we 
get 5520 lb). But we get better than 
twice his value for the 90-degree pull— 
he indicated 200 lb, we get 590. 

J WLaLonpe Milwaukee, Wis. 


Sears Figures Eyebolt 
Strain This Way 


In reply to La Londe’s query, above, 
on safe 90-deg load on a 1-in. eyebolt, I 
must admit I don’t recall our making a 
series of tests for our value of 200 lb. 
But W E Rossnagel, Handbook of Rig- 
ging, McGraw-Hill, 1950, lists 5100 Ib 
for straight pull and 210 lb for 90-de- 
gree pull. And Marks’ Mechanical En- 
gineer’s Handbook lists 5185 lb for 
straight pull. 

Granted that 10 tests are worth 100 
calculations, I cannot how La 
Londe’s values of 5520 for straight and 
590 for 90-degree loads jibe. Let’s take 
a shoulder eyebolt with point of pull 
214 in. from point of maximum stress. 
This gives them all the benefit, for the 
same distance is 21% in. in a non-shoul- 
dered eyebolt. 

If yield strength is 40,000 psi and root 
diameter 0.846 in., the formulas P—as, 
for straight pull, and M — S(I//c), for 
90-degree pull, show ultimate loads of 
22,400 Ib for straight and 1130 lb for 
90-degree pull. With La Londe’s load 
values, factor of safety on straight pull 
is 4.04; on 90-degree pull it’s 1.92. With 
our values, factors of safety are 4.5 and 
5.62, respectively. 

Possibly the answer te his high 90. 
degree load value lies in the method of 
forging. In a shoulder eyebolt, as the 
metal is forced into the shoulder die and 
stressed above its proportional limit, 
grain refinement and strain hardening 
result. Crystals are elongated and tensile 
strength of the metal increases in direc- 
tion of crystal flow. Of course, this still 
does not explain the wide discrepancy 
between his two factors of safety since 
this increased strength affects the load 
in both a straight and a 90-degree pull. 

J R Sears Bellport, L.1 
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AN "0" RING 


for every purpose 


EFFECTIVE SEALING 


Ankorite “O” rings provide effective sealing 
through a range of pressures, temperatures and 
movements. When properly applied they exert low running friction on 
DISTRICT OFFICES moving parts. 


BALTIMORE, MD. ° rN 

BOSTON, MASS. Ankorite "“O” rings are accurately molded to close tolerances from com- 

BUFFALO, N. Y. ; - 
Pe eget pounds of natural rubber, Ankoprene, Buna N, Thiokol, Silicone, etc. 

CHICAGO, ILL. 

CLEVELAND, OHIO They offer many advantages: 

DAYTON, OHIO : P a a . : 

DETROIT, MICH. 1. Production cost is reduced by elimination of complicated assemblies. 

HOUSTON, TEX. . 
INDIANAPOLIS, IND. 2. Special assembly tools are not necessary. 

LOS ANGELES, CAL. 

MILWAUKEE, WIS. 3. Economical to use since only one 'O” ring is required on piston or rod. 
MONTREAL, CANADA 

4 


NEW ORLEANS, LA. . Long life, fluid-tight packing is assured with correct design and 
NEW YORK, N. Y. 


PHILADELPHIA, PA. machining of grooves and mating parts. 
PITTSBURGH, PA. 

SAN FRANCISCO, CAL. “O" ring gaskets used as static seals have been known to withstand 
SEATTLE, WASH. : ~ Morena Bh od Begs; 
SPOKANE, WASH. pressures as high as 15,000 p.s.i. In most other applications “O” rings are 
ST. LOUIS, MO. . : : 
TOLEDO, OHIO suitable to pressures up to 2,000 p.s.i. where radial clearances do not 

WILMINGTON, CAL. exceed .003”, 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA. ELKHART, IND. MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 





HEADWORK 


PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 
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1. Bar chart 


2. Carloads of Coal 





14371 St 357 


Etc 





6. Draw circles on centers C,and Co/ 


7 Make pie chart 


8. Play up one slice this way 


4. First,draw horizontal and slant center lines 3 
Second,spot circle centers 
Third ,draw row A in order |-2-3-4 
Fourth,draw row Bin order |-2-3-4 








9. Showing a 
decreusing 
percentage - 








Easy Sketching System—12 
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life into dull engineering reports. 


some more ways to put 

Fig. 2 shows how to drive home the 
fact been 
Chart burned 
(per month, week or day) in 1951, cut 
this to 3.7 cars in 1952, and 3.5 cars in 
1953. Note that the front cars partly 
hide those behind, also right-side cars 
partly hide those at the left. So, to save 


that you have saving coal. 


shows you 1.3 carloads 


erasing, draw the right-hand front car 
first. Then work back in that row. Next. 
draw the 1952 row. again starting with 


140 


the front car and then working back. 

The same idea holds for the oil tanks 
in Fig. 3 and 4. Drawing tanks in the 
indicated order will save a lot of erasing 
of hidden parts. The tanks are drawn 
so the ends, which face you, are simple 
circles. Depending on the size of your 
plant, each tank may represent an ac- 
tual tank car of fuel oil, or any other 
say 1000 or 10,000 gal. 
You've often seen “pie” charts show- 
100%, is divided up 
To draw such a pie chart 


convenient unit 


ing how among 


several uses. 
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in three dimensions: first (Fig. 6), spot 
centers C, and C, for near and far faces 
of disk. Next (Fig. 7), complete the 
near face as for a conventional pie chart. 
Then draw the indicated edge lines. 

Fig. 8 shows how to dramatize one 
particular segment when you want to 
call attention to it. For the best effect, 
arrange the chart so this segment is in 
upper right-hand corner, as shown. 

Fig. 9 drives home your accomplish- 
ment in cutting down a certain cost over 
a 4-vear period. More next month. 
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THEY'RE LOOKING DOWN YOUR PIPELINE... 


Those twin scourges of industry—Lost Production and High Main- 
tenance—are constantly drawing a bead on economical operation . . . 
looking down this nation’s arteries for the lines of least resistance 
to heat, pressure and corrosion. 


There is one way to spoil their aim: make sure that your pipe and 
tubing sections are joined with fittings of a kind that match them in 
chemical and physical properties, in strength and weight. 


W-S Double-Diamond FORGED STEEL Fittings in both screw-end 
and socket-weld types give you all these qualities . . . provide life- 


of-the-line joints for any kind of make-up. 


Literature is available . . . write for it. 
SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
133 ALDENE RD., ROSELLE, NEW JERSEY 





“Lizzy entered the plant 
quietly, and pulled the 
switch,” said Marmaduke 


‘Lights Out’ 


® It’s ALWAYS ENCOURAGING to find so 
many letters for, or about, Marmaduke 
Surfaceblow in our mail. 

Says one admirer, “Our shift engi- 
neers didn’t read anything before, but 
they now read and talk about Marmy’s 
latest yarn. Some of them have even got 
the habit of going through Power 
pretty thoroughly since Marmy joined 
up.” 

“Marmy has forgotten more about 
plant operation and maintenance than 
I'll ever learn, and I sure learn a lot 
from his stories,” writes another. 

“T may be too busy to read most mag- 
azines that come into our plant, but I 
always find time to see what Marma- 
duke has to say, soon as Power arrives,” 
says a third. 

With these comments buzzing around 
in my bonnet, I went up to the old con- 
sulting engineer’s office above O’Houli- 
han’s Machine Shop & Engine Works. 
But the door was locked, so I headed 
for Bedlam’s Bent-Propeller Bar down 
the street. 

There was Marmaduke Surfaceblow, 
Esquire, consulting engineer extraordi- 
nary, all 6 feet 4 inches of him, at his 
usual end of the crowded bar. He must 
have made a killing on a consulting 
deal, or, more likely, had put a few 
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dollars on the right horse. For atop his 
dome, at a rakish angle, was a brand 
new gray bowler. As for his suit, it 
looked like the latest hand-tailored crea- 
tion, imported from Bond Street. Lon- 
don. And he sported a new checkered 
vest, loud enough to rile a bull. And 
those pearl gray spats—Wow! Even his 
heavy silver watch chain dangling from 
his vest seemed to sparkle more than 
usual. 

There was no question about it. Here 
was a man of the world—an engineer 
whose dignified presence, at any gather- 
ing, commanded instant respect. 

As usual he was aloof, gazing intently 
at the bottle of Sandpaper Gin before 
him—paying no attention to us ordinary 
mortals. Many of us, no doubt, had gath- 
ered only to hear his words of wisdom 
when and if he were in the mood to 
sound off. 

What was he thinking about as he 
gazed at his bottle? Who knows? Per- 
haps a new slant on Finstein’s theory 
of relativity—or a pract'cal way to har- 
ness the sun’s vast energy. 

Then without warning, he suddenly 
got a strangle hold on his bottle, worked 
up at least 29.5 inches of vacuum on his 
cargo pump, and ballasted the bottle’s 
entire contents into his double bottoms. 
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Venting off the highly volatile fumes, 
he snorted in his foghorn voice: “BILcE- 
WATER ON SHIRKING RESPONSIBILITY! 
I'll tell you about a woman who kept 


one good engineer from going to the 
dogs.” 

The noisy place became silent. Our 
hero turned majestically toward his au- 
dience. With thumbs hooked into the 
armpits of his flashy vest, he blasted 
away in his foghorn voice. 

“Back in 1932, I was in Troedyhim, 
Glamorganshire, England, paying a 
visit to my old limey shipmate, Jock 
Renshaw. Jock was chief engineer, shift 
engineer, maintenance man and janitor 
at the small municipal powerhouse. 

“The village fathers brought Jock in 
ten years before when they scrapped 
their old steam plant for two new diesel 
engines. So after years aboard steam 
and diesel, Jock had dropped his anchor 
to become a Jandlubber. Being chief of 
the local powerhouse, Jock was really 
a big fish in a small pond. After a few 
years he got to know those engines so 
well he could tell from the slightest 
change in running noise or rhythm ex- 
actly what needed attention. 

“He might be mowing the lawn of his 
power plant—or of his cottage next door, 
which went with the job—when he’d 
stop and listen. Then he’d calmly walk 
into the plant. After a little while he'd 
be out puffing away on his pipe again, 
and start mowing. 

“Jock was hard as cast iron, same as 
when we were shipmates. He boasted 

(Continued on page 210) 
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JACK FROST 


AGNIFIED fifty times, the calcium carbonate scale 

in the photo above might easily be mistaken for a 
frosted window pane. It was formed at 250 p.s.i. in one 
of the Nalco Laboratories’ test boilers as a part of the 
continuing Nalco research program, aimed at keeping such 


scales out of your power plant equipment. 


Whether your feedwater and plant conditions produce 
this type of scale —or any of hundreds of others — your 
Nalco Representative has the proved solution for eliminat- 
ing scale or corrosion from raw water inlet to and through 
condensate return lines. . . permanently . . . economically. 
Check with him today — or write direct for fast action on 
your water treatment problems. 


J 


DO YOU RECEIVE 


“Melee ABSTRACTS”? 


“Nalco ABSTRACTS” is a quarterly 
publication containing abstracts of 
general and technical articles of 
interest to power plant engineers. |? 
you, like most of us, find too little 
time to read, “Nalco ABSTRACTS” can 
be of real help in keeping you up-to- 
date on current developments. Your 


copies will be sent free upon request. 


NATIONAL ALUMINATE CORPORATION 


6222 W. 66th Place * 


Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Buriington, Ontario 
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Tested patterns 








Jenkins Cast Steel 
Valves on high pres- 
sure lines in re- 
cently completed 
addition to Detroit- 
Edison power plant, 





to meet today’s need 


... for dependable economy 
in higher pressure— 


higher temperature services 





Mounting pressures and temperatures in power generation and industrial 
processing call for Cast Steel Valves. For this increasing need, Jenkins 
offers a wide selection of patterns that have met the test of the toughest 
services throughout industry. 

In these valves, Jenkins provides a wide margin of strength and safety beyond 
ratings. Special refinements in design extend their service life, assure long, 
trouble-free performance. Resulting top efficiency and low maintenance 
records measure up to the high standards established for all valves 
developed by Jenkins Valve specialists. 

Put Jenkins Cast Steel Valves at the valve-punishing control points in your 
plant and see how they set new standards for lasting economy. The new 
Cast Steel Valve catalog supplement gives complete information. Write for 


your copy today. Jenkins Bros., 100 Park Ave., New York 17. 


JENKINS 


LOOK FOR THE DIAMOND MARK 


VALVES=<> 


Dorin SFr 


tast steel 


Get this NEW on ee ee ee 


JENKINS BROS., 100 Park Ave., New York 17 


Please send catalog of Cast Steel Valves. 


Cast Steel Valve Catalog 


Describes Globes, Angles, Gates, and Checks with detailed 
pressure ratings, dimensions, and other technical data cov. Name 
ering all patterns of Cast Steel Valves now available from 


Jenkins. Send the coupon for your copy. Company 


Address.___..._. 








DEFENSE DIGEST 


National Production Authority is now a permanent Commerce Dept agency. Business 
executives, on loan for 6-month rotation periods, will run its 20 main industry 
divisions, Regular industry advisory committees are being set up. 

A production-controls division will run the Defense Materials System, suc- 
cessor to the Controlled Materials Plan (June Digest). It will issue directives to 
the mills, based on allotments certified by Defense Dept and Atomic Energy Com- 
mission and approved by Office of Defense Mobilization. 





Uranium supply is no longer the limiting factor it was, says Gordon Dean, retiring chair- 
man, Atomic Energy Commission. New deposits have been discovered in this 
country, Canada, Australia and elsewhere. New processes make it possible to 
tap low-grade sources in South Africa, phosphate regions of U.S. 

With successful ‘‘breeding’’ of atomic fuel, these developments assure 
enough uranium to support a large-scale atomic-energy industry for generations, 








Coal-bargaining time is September. John L Lewis is expected to ask for at least 10c- 
an-hour raise for his miners. Along with it, he is likely to demand a higher welfare- 
fund royalty — up from the current 40c per ton. 

Price hikes on crude oil and some products have been eyed by Congress, but 
any backing down will come from economic pressure — heavy stocks and competi- 
tion from natural gas, plus effects of record breaking imports of foreign oil. 





Future of TVA may be settled next year. Water-power possibilities in the area are just 
about fully developed. If Congress finally decides to deny the big steam-plant 
program needed to firm up the system and meet growing industrial demands, TVA 
will have to buy power from adjacent private companies, 








New oil-storage wrinkle is use of abandoned slate pits, Esso Standard has been sur- 
veying possibilities, has tentatively selected a Pennsylvania site that would 
handle summer storage of 3-million bbl of distillate fuel. Such storage would help 
level peaks and valleys of seasonal operation, also offers a good bet for safe 
stockpiling against national-defense needs, 

Slate quarries get the nod because inert slate offers no contamination prob- 
lems, pits are generally rectangular with vertical sides. Some form of cover, 
possibly a floating roof, would protect against sunlight, dust, animal life. 








Eisenhower's choice for new head of AEC, Lewis L Strauss, has a record of interest 
in power-reactor research and development. His appointment is regarded as im- 
proving the prospects for industrial production of atomic energy. 








Broad-base mobilization, subject of recent debate, has been reaffirmed by Defense 
Mobilization Director Flemming. New policy statement calls for: (1) standby pro- 
duction lines without actual volume production of anything easy to make when 
needed (2) expanded capacity for some items that are hard to produce and require 
long lead time. 

A survey of all defense plants will see if some production can be shifted to 
cut costs. Tools of closed plants would be kept in place or stored.Budget still 
includes $500 million for stockpiling critical machine tools. 
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These huge natural gas engines, about 40 to a room, drive the generators, furnishing all the 
electricity used by Alcoa to produce 170,000,000 pounds of aluminum in this plant yearly. 


KEEP GENERATORS AT PEAK EFFICIENCY 


Down at Point Comfort, Texas, a 
new kind of power plant was built a 
few years ago. 120 engines, running on 
natural gas, drive huge electric genera- 
tors. Their job: to supply the current to 
smelt defense-needed aluminum. One 
of the biggest problems, though, was to 
keep the equipment running cool and 
thus at top efficiency. 


120 Westinghouse Axiflo® fans did 
the trick. Each draws 12,000 cubic feet 
of air through the generators every 
minute, picking up the excess heat. Then 
the air is piped through concrete ducts 
and out exhaust stacks which line both 
sides of the building. 


Now Alcoa has just expanded this 
power plant. They have installed 74 


you CAN BE SURE...1F "s Westinghouse 


new engines—and Westinghouse has 
supplied 74 more Axiflos. All in all, the 
194 fans will move over 2,300,000 cubic 
feet of cooling air through the genera- 
tors every minute. That’s enough air to 
fill a trainload of 800 boxcars! 

One day—today or in the near future 
—you may havea problem that involves 
putting air to work, When you do, re- 
member that Westinghouse has the 
most complete air conditioning, air 
cleaning and air handling line in the 
industry. See the new Catalog 600. It 
contains 60 fact-filled pages on products, 
uses, and helpful data. To get your free 
copy, just call your local Westinghouse- 
Sturtevant office. Or, write to Westing- 
house Electric Corporation, Sturtevant 
Division, Hyde Park, Boston 36, Mass. 
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Axiflo Fans keep them cool. 
They’re compact, efficient, and 
trouble-free. That’s important for 
hard-to-get-at jobs. 


Cooling-air drawn through the 
engine generators picks up the in- 
tense heat, then safely exhausts it 
through individual stacks. 
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AIR HANDLING 
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FIRST GLASS-LINED SMOKE STACK, built by A O Smith Corp, is now in service at Co’s 


Milwaukee plant 


Above 3-ton section will form top of 85-ft experimental stack 





North American Builds Atomic Power Plant 


& Aromi GENERATION moved 
closer to reality with the announcement 
that North American Aviation is ready 
to build a pilot plant. The company, 
working under contract with the Atomic 
Energy 


POWER 


will use the new 


plant for producing electrical power for 


Commission, 


civilian use. 

North American has already built a 
scale model complete with flashing 
lights, moving control rods and Geiger 
counters. Estimated cost for the plant it 
self is $10 
phases of design are restricted, plans are 
available for through the 
AEC by all persons and concerns cleared 


million. Although certain 


inspection 


for access to classified data. 

The pilot plant will generate power 
from the tremendous amount of heat 
produced during fission. Liquid metal 
will circulate through the reactor, eb- 
sorb heat and then pass into an ordinary 
boiler to produce steam. The plant’s 
output will be about 8000 kw—enough 
power to supply 2000 average homes. 
This power could be used for other 
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itomic research at the site of the re- 
actor. 

Externally, the pilot plant will re- 
semble an electrical power 
plant except for lack of coal, oil or 
other similar fuel-handling equipment. 
Unlike conventional installations, this 
new plant will produce neither smoke 
nor fumes. Although plant research and 
investigation will require additional 
scientists and engineers, routine opera- 


ordinary 


tion of the new unit will require no more 
personnel than conventional plants. Spe- 
cial control built-in char- 
acteristics of the design will provide the 
necessary safety 


devices and 


factor. 

\t present, costs for producing elec- 
tricity by atomic fission are higher than 
costs of conventional methods. However, 
the new development will provide valu- 
able research that can help put such 
plants on a competitive basis. Also, 
atomic power generating plants enjoy a 
distinct advantage over conventional in- 
stallations in areas where fuels such as 
coal, oil and gas are scarce. 
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Ontario Hydro Plans 
Pumped-Storage Plant 


& THe Ontario Hydroelectric Power 
Commission currently has under con- 
struction Sir Adam Beck-Niagara No 2 
project. This is a 1,200,000-hp develop- 
ment scheduled for operation in 1954. 
Water will be brought from above the 
Falls to the top of the cliff overlooking 
the plant at the river’s edge near Queens- 
ton, Ontario. The water will be carried 
by (1) two concrete-lined tunnels 5.5 
miles long and 45 ft in diameter and 
(2) an open canal 2.25 miles long. 
(Continued on page 234) 





For coming events see page 234 





being 
built by Westinghouse Electric Corp. The 
130-ft tower will heat treat aluminum 
pieces employed in aircraft construction 
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Edward UNIVALVES 
lower Pressure Drop 25-502 with Straight Ihru How 























As shown photographically here, the streamlined internal contours and the inclined stem construction of the 
Edward Univalve give straight throug “flow which careful laboratory tests have shown to result in 
pressure drop 25 to 50% lower for Univalves than other globe valve types. Turbulence, too, is greatly 
lowered by these streamlined contours. Ard lowering turbulence lengthens valve life by eliminating vibration, 


standard for tough high pressure, high temperature Setujces. Here are just a few of the benefits which add 
up to longer life and lower maintenance for this outstanc "| aed Steel Valve. 


LONGER PACKING LIFE through a positive backseat and deep 
cooling chamber which protects packing in service. 

Isolation of packing prevents blow-out when 

repacking under pressure. 


PERFECT ALIGNMENT, EASY DISASSEMBLY when 
necessary, through er patented body-bonnet 
connection. 


EXTRA WEARING SEATING SURFACES— 
seat formed by application of 

continuous ring of Stellite to valve body; 
Stellite hard-facing applied to alloy 

steel disk. Z 


EASY PACKING ADJUSTMENT 


with through bolted, accurately Pa A DESIGNED FOR HIGH-PRESSURE, 
lisiak nie HIGH-TEMPERATURE APPLICATIONS 
EFFORTLESS SEATING Two different classes rated for 1500 Ib sp 
with impactor handwheel ' ’ at 1023F or 2500 Ib sp at 1033F. 


in sizes 1% in. AVAILABLE IN A WIDE RANGE OF SIZES 
and larger. Furnished in 1500 Ib or 2500 Ib pressure 
classes in sizes from ‘2 in. to 2 in. 


CHECK VALVES, TOO 

Check type Univalves, of spring loaded piston design, 
have the same basic construction as globe Univalves. 
Use them together for all welded construction for small 
pipe lines, eliminating all bonnet joint leakage problems. 


IDEAL FOR BLOW-OFF SERVICES 

~Uniyalves meet all ASME code requirements for 
 delew-en service and are adaptable for high 
pressure installations to 3120 psi boiler pressure. 


Get the full story on Univalves, ideal all-purpose 
steel valves—write for Catalog 12G1. 


Rod through Univalve demonstrates Edwa rd Valves, inc. 


straight thru flow of this valve. Subsidiary of ROCKWELL MANUFACTURING COMPANY 
1220 West \144th Street, EAST CHICAGO, INDIANA 
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Potential metal pickup in 


materials 


the preboiler cycle by various Special apparatus for running metal pickup tests, left 


suspected was the 


basis for 


above test curves 


required removing condensate from steam before it cooled 


Water Treatment Gets Heavy Attention 


Prevention of Metal Losses in the Wet 
Steam Areas of Steam Turbines. y F L 
{rchibald and John W Purssell Jr, Bos- 
Co: Frederick G 
University of Illinois. 


on Edison Straub, 

This paper deals with the potential 
metal pickup in the various portions of 
the preboiler cycle from the initial point 
of moisture condensation in the turbine. 
through the condensers, heaters, pumps 
It shows the effect of 
materials sulfur 
dioxide, hydrogen sulfide, carbon diox- 
ide, 


and economizers. 
the various such as 
ammonia and organic 
amines on the metal pickup in the cycle. 
Stress is laid on the temperature and 


oxygen, 


vapor pressure relationship of these ma- 
terials at the points of condensation in 
the turbine and condenser. This 
resulted in the modification of the chem- 
ical treatment to prevent metal pickup 
in the cycle 


has 


Some early experience in 
Hydrozine is also presented. 

Early in 1952 a program of investi- 
gation was started at Mystic Station to 
study the effect of the various chemicals 
used in the water treatment on the iron 
pickup ‘in the areas of «metal loss. In 
order to determine the composition of 
the moisture as it forms in the turbine 
it was necessary to remove the steam 
from the 
separate the water 


and 
from the steam for 
It is important that the 
from 


water mixture machine 


further testing. 


condensate be removed contact 


150 


with the steam before cooling to insure 
duplication of conditions within the tur- 
bine. The moisture was starting to form 
in the region below the 18th stage which 
was about 15 psia under full load on 
the turbine and down to 4 or 5 psia 
under low loads. The apparatus used 
for sampling is shown in Fig. 2, above. 
This allows for a continuous sample 
of the water separated from the steam 
to be and then tested for 
specific conductance and pH before ex- 
posure to air. Samples could then be 
collected analyzed for iron, am- 
monia and reducing power. The sam- 
pling equipment was constructed of 18-8 
stainless steel in order to reduce iron 
contamination. 

The results of the tests, Fig. 1, above, 
run with the regular water treatment 
that when the pH 
of the steam leaving the boiler was 
around 9.0, the sample of water removed 
from the 18th stage of the turbine had 
a pH between 6 and 7 and the conden- 
sate at the condensate pumps had a pH 
around 9.0, 


about the same at the three sampling 


cooled 


and 


in use, showed 


The ammonia centent was 
points. Tests run to determine the re- 
power of the steam showed al- 
most a tenfold increase in the 18th stage 
sample 


ducing 


with a marked increase in iron 

The reducing 
thought to be the result of liberation of 
sulfur sulfite in the 


pickup. power! was 


dioxide from the 
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boiler water, since it varied in propor- 
tion to the sulfite content of the boile: 
water. No hydrogen sulfide could be 
detected at any time. 

These results indicated that the sulfur 
dioxide was concentrating in the liquid 
phase to form sulfurous acid. The am- 
monia was partially 
acid but 


neutralizing the 
was not present in sufficient 
amounts to increase the pH to the de- 
sired range. This decrease in pH in the 
liquid phase in contact with the metal 
in the turbine would tend to allow the 
iron to go into solution as the soluble 
ferrous hydroxide. When the tempera- 
ture decreases and the liquid tends to 
be subcooled below its steam saturation 
temperature the ammonia dissolves in 
the liquid raising the pH. Thus at the 
condensate pump the pH approaches 
basic. 

This increase in pH decreases the 
solubility of the ferrous hydroxide and 
causes the precipitation of the iron on 
the lower blades and dia- 
phragms and on the condenser tubes. 
Often it does not show as soluble iron 


pressures 


in the condensate samples taken at the 
condensate pumnps since it has already 
been precipitated out of solution. 
Several of the chemicals being fed to 
the cycle were then varied in order to 
study their effect. Fig. 1 shows in graph 
form a summary of the results. 
(Continued on page 152) 





For this addition to their New York City 
power plant at East River and 14th Street... 


(Above) View of recently com- 
pleted annex to Consolidated 
Edison's power plant... another 
link in their gigantic expansion 
program. (Right) Close-up of J-M 
85° Magnesia Insulation on boil- 
er feed lines. It was expertly 
installed by the Asbestos Construc- 
tion Company, Inc., an outstand- 
ing J-M Insulation Contractor. 


CON EDISON SPECIFIES J-M 85% 
PIPE INSULATION FOR MAXIMUM FUEL SAVINGS 


Like all materials that went into the new 
power plant addition of New York's lead- 
ing gas and electric supplier...the pipe 
insulation had to be the best. That’s why 
Consolidated Edison Co. specified J-M 85% 
Magnesia... industry's No. 1 insulation for 
many decades and still the leader in its class. 

J-M 85% Magnesia is the leading insula- 
tion on the market for temperatures up to 
6O00F. It is bonded with asbestos fibers. This 
rugged insulation will not distort regard- 
less of the length of time it stays in service. 
J-M 85% Magnesia fits snug and stays put. 
Heat savings, therefore, remain constant for 
the life of the equipment on which this in- 
sulation is applied. 

For temperatures over GOOF, J-M 85% 
Magnesia is used in combination with 
Superex*, a J-M insulation for service to 
1900F. This double-layer construction, 
known as Superex Combination, eliminates 
through joints and protects the jacket 
against scorching. It also utilizes the higher 
*Reg. U.S. Pat. Off. 


heat resistance of Superex next to the hot 
surface, and the greater insulating value of 
J-M 85% Magnesia for the outer layer. 

Experience has proved that all insula- 
tions must be properly installed to pay 
maximum dividends. That's why Johns- 
Manville offers industry the services of ex- 
perienced insulation engineers and installa- 
tion contractors who have made a career of 
solving complex insulation problems. From 
coast to coast, these engineers and the con- 
tractor’s highly skilled mechanics stand 
ready to combine their talents and give you 
an insulation job that will more than pay 
off your initial investment with maximum 
fuel savings through the years. 

When you face your next insulating 
problem... remember that Johns-Manville 
is “Insulation Headquarters.” Consult your 
near-by J-M Insulation Contractor ... or 
write direct to Johns-Manville, Box 60, 
New York 16, New York. In 
Carada, write 199 Bay Street, 

Toronto 1, Ontario. 


MAGNESIA 


Skilled Applicators on the team of a 
J-M Insulation Contractor applying J-M 
85% Magnesia to pipelines. Located 
throughout the nation, these contractors 
have had years of experience handling 
all types of installations. They know J-M 
850 Magnesia and other J-M insulations 
as quality products, and take pride in 
applying them properly, Result: an ingu- 
lation job that pays dividends through 
the years in maximum fuel savings. 





Johns-Manville First in INSULATION 


MATERIALS 
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More TECHNICAL BRIEFS 


When the ammonia feed was stopped, 
the reducing power and iron content of 
the 18th stage sample were still high and 
the pH in the range 6 to 7. When the 
sulfite treatment was stopped but with 
ammonia treatment in use, the reducing 
power and the iron pickup both were 
almost The pH varied from 8.8 
(NH, 0.25) in the steam to 7.8 
(NH, 0.05) in the 18th stage sample. 
When both sulfite and ammonia treat- 
ments were stopped, the reducing power 
and ammonia were low at all sampling 
points. The pH remained in the range 
7.0 to 7.5 but there was some iron pick- 
up in the 18th stage sample. 

These results indicated that the best 
treatment, as far as iron pickup and 
the maintenance of a higher pH in the 
18th stage, was with the ammonia treat- 
ment and without sulfite treatment in 
the boiler water. To operate under 
these conditions meant loss of reducing 
agent protection in the boiler water. 

The work was then directed toward 
using a reducing agent than 
sulfite. Hydrazine (N.H,) had been 
reported successfully used in low pres- 
sure installations in Europe and labora- 
tory tests indicated that it was fairly 
Solu- 
tions of hydrazine in water are available 
in concentrations around 22%. This 
is a clear water white liquid that is 
easily handled. APC Paper, no number. 


zero. 


other 


stable at high steam pressures. 


Use of Amines in Low Make-Up Steam 
Plant. By H J Guillory, Central Louis- 
iana Electric Co. 

All makeup (approximately 1%) for 
the author’s company’s Coughlin sta- 
tion comes from two bent-tube evapora- 
tors discharging their vapor into 
deaerating heaters. One of these evap- 
orators discharge into the one deaerator 
serving Units 1 and 2. The other evap- 
orator discharges into the deaerator for 
No. 3 or that for No. 4 Unit. An inter- 
connected stystem of four 10,000 gallon 
condensate storage tanks provide max- 
imum flexibility of make-up control. In 
addition to the conventional deaeration 
supplied by the heaters, all condensers 
are equipped with deaerating hotwells. 

Initially, all feeds for these two evap- 
orators were obtained from deep wells, 
located on the property, with no pro- 
visions made for softening or pretreat- 
ment of the well water. However, they 
were treated internally with phosphate, 
a lignin organic and sodium sulfite. The 
phosphate was fed at the deep well 
pump discharges for iron stabilization 
and the organic and sulfite “slug” fed to 
the evaporator shells. Later, continuous 
feed of these chemicals was resorted to 
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which provided much better control. It 
may be of interest to note that only 
one evaporator has been cleaned me- 
chanically in the five year history of the 
station. Subsequent inspections proves 
that cleaning by any means has been 
found to be unnecessary to date. 

In the past few years we had noticed, 
in various publications pertaining to 
steam power plants, a growing interest 
and awareness of the problem caused 
by iron in high pressure, low make-up 
plants. With all of these factors in 
mind, and thinking that we should at- 
tack the problem before trouble oc- 
curred, it was decided to make some 
effort to minimize carbon dioxide and 
consequently, iron. After going into 
this problem thoroughly with both our 
water consultants and station designers, 
our belief was that the evaporator feed- 
water could best be treated for the re- 
moval of excess carbon dioxide with an 
acid regenerated zeolite, followed by 
degassification and neutralization with 
caustic soda. Consequently, in the lat- 
ter part of 1950 such a unit was placed 
on order and put into operation in July 
of 1951. Results were immediately ap- 
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{merican Power Conference, 
annual meeting, Sherman Hotel, 
Chicago, Ill., Mar 24-27, 1953. 
Identified by initials APC and ob- 
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holzer, chairman, Illinois Insti- 
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ing Chemists’ Assn, 246 Wood- 
ward Bldg, Washington 5 D. C. 
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parent as the carbon dioxide in the sys- 
tem was reduced to reasonable values. 
Soon after this unit was placed in opera- 
tion, conductivity of the condensate at 
the hotwell was reduced to a steady 
0.6 micromhos and carbon dioxide at 
the deaerator discharge decreased from 
approximately 3.5 to 1.5 ppm. 

This program, primarily aimed at re- 
ducing corrosion in the system, was ob- 
viously a great step forward. While no 
serious problems had been encountered 
that could be attributed to corrosion 
only, we did experience considerable 
difficulty with heater drains. While in- 
ternal conditions in the major equipment 
showed no unusual amounts of iron 
oxide deposits, we believed that it was 
possible to still further reduce corro- 
sive tendencies prevailing in the water 
cycle and consequently the iron content 
of the system. 

We had observed, in technical publi- 
cations of the last few years, a tendency 
toward the increasing use of higher con- 
densate pH values to further minimize 
corrosive tendencies prevailing in other 
plants. At that time we thought it feas- 
ible to consider four methods of further 
reducing the carbon dioxide and increas- 
ing the pH in the cycle. The author 
then summarizes the methods considered 
and reasons why they were discarded or 
accepted. APC Paper, no number. 


Dealkalization of Boiler Feedwater in 
Small Power Plants. By A E Kittredge, 
Cochrane Corp. 

Awareness of the need of alkalinity 
reduction gave leadership to the hot 
process precipitation type softener in 
preparing feedwater for industries re- 
quiring large volumes of treated water. 
When the need of alkalinity reduction 
was appreciated and demanded, the ex- 
change type zeolite water softener lost 
its advantage of simplicity and economy 
since the only method of accomplishing 
alkalinity reduction with that softening 
process was, until recently, by use of 
acid either directly or through the use 
of acid regenerated hydrogen zeolites. 

Alkalinity reduction by anion ex- 
change is basically a process where 
practically all of the anions dissolved 
in a water supply are exch*nged in the 
same way as in an ordinary zeolite 
water softener for the chloride ion of 
ordinary salt. Sodium softening ex- 
changes all calcium and magnesium 
cations for sodium. Chloride dealkaliza- 
tion exchanges all bicarbonate and sul- 
fates for chloride. The latter process 
produces a water supply having the 

(Continued on page 214) 





Your “burning question” 
is quickly answered-—with 


Whether your specific question concerns power, coking, 
steam, or space heating, you’ll find the perfect answer among 
the wide variety of Bituminous coals in Baltimore & Ohio 
territory. Here lies an almost inexhaustible source of low-cost 
heat and energy. 


The benefits of B&O Bituminous are many. Highly 

mechanized mines keep production costs low, size and quality 
uniform. Closeness to America’s industrial heart means eco- 
nomical transportation. The ease of storing coal eliminates 
the need for expensive facilities. And new methods and 
devices take further advantage of the burning characteristics 
of Bituminous. 
ASK OUR MAN! He will help you find the exact coal for 
your purpose, and explain the best way to burn it. You'll be 
amazed at the efficiency, economy, and cleanliness of B&O 
Bituminous today. 


d 
KENOWA Oo 
RARE ESTON 


o 5 
PERSINGER FORO 0 - 


BALTIMORE & OHIO RAILROAD 


5 
HAWNEETOWR 
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Hermetically Sealed Nickel-Cadmium Battery Boasts Long Life, Litthe Maintenance 


838 * New de 
V oltabloc, 


unit, the 
uses sealed nickel-cadmium bat 
type adopted by the Navy 
sureau of Aeronautics for military aircraft 
use. The power unit is suitable for switch- 
operation, 


standby power 


teries of the 


control and 
particularly in 


gear supervisory 


emergency lighting, unat 


tended substations. Since the batteries are 
sealed there is no need to add water 
odically. The 
need for forced-air ventilation. This unit, a 
newcomer in the U. S. industrial field, was 
developed by the SAFT organization in 
France. 


per- 
sealed feature also eliminates 


The “standard” 125-volt unit has a cabi- 
net with space for five batteries plus a 
rectifier. Each Voltabloc VO-35 battery has 
20 cells, nominally develops 24 volts for 
35 ampere-hours. Battery net weight is 88 
lb, dimensions are approximately 15.4 x 


98 x 7.9 in. 


claimed: 
high charge/discharge efficiency; no gass- 
ing; low internal resistance; little variation 
of effective capacity as a function of dis- 
charge rate; reduced weight and size. 

The plates have a steel core, sintered 
with a hard, porous nickel alloy. The active 
positive and negative materials are electro- 
plated into pores of the nickel alloy, where 
they come in contact with the electrolyte. 

Manufacturer that unit is suited 
either for furnishing considerable power for 


These special advantages are 


States 


BATTERY 


unit, 


is hermetically-sealed alkaline 
said to need no maintenance 


several seconds or minutes or for supplying 
power for one or more hours. It is also 


claimed that battery may be discharged at 


any rate without ill effects. 


A completely discharged battery can be 
recharged in 10 hours. 
said not to be harmful, unless temperature 
becomes too high. Batteries can be used 
immediately, or put into stock for an un- 
limited period without special precautions, 
regardless of the state of charge or dis- 
charge, manufacturer claims. 

Cogenel, Inc, 230 Park Ave, New York 
a7, N. ¥. 


Overcharges are 








CABINET has six compartments; top one 


holds rectifier, others the batteries 





Jet-Cooled Bushing 


825 + New jet-cooled terminal bushing 
for hydrogen-cooled steam turbine-genera- 
tors increases current capacity of conven- 
tional bushings nearly 4 to 1 while main- 
taining a compact, mechanically sturdy 
conductor and bushing design, manufac- 
turer claims. 

The terminal conductor is a hollow cop- 
per stud, divided into inlet and outlet pas- 
sages by a vertical partition. A jet of hy- 
drogen is forced from the generator pres- 
sure chamber at high velocity, and directed 
through a hole in top of the bushing. It 
travels through the passages in direct con- 
tact with conductor copper and exhausts 
into the generator fan suction region 
through radial the bushing 
cap. 


openings in 


that with 
jet cooling a 4500-amp bushing can safely 
carry 17,500 amps with hydrogen pressure 
at 30 psig. At 0.5 psig hydrogen, the bush- 
ing will carry over 10,000 amps. 
Allis-Chalmers Mfg Co, General Ma- 
chinery Div, Milwaukee 1, Wis. 


Manufacturer’s tests indicate 
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Lubricant Pump 

805 + Bronze-impeller positive-displacement 
pump handles oils and greases from light- 
bodied fluids to heavier diesel lubes and 
rendered fats. Maximum capacity is 10 gpm. 

The units are self-priming at low tempera- 
tures, can operate at oil temperatures up to 
500 F. They may be operated submerged, 
will pump in either direction and in any 
position. 
Eco Engineering Co, 14 New York Ave, 
Newark, N. J. 





for new products designed fo solve plant problems 


Published monthly as a service to readers 











Package Water Conditioner 
= 
815 + Unit is available in eight standard sizes from 500 to 3300 
gph, and flows of 12,000 to 79,200 gallons per day. Each complete 


conditioner consists of a precipitator with built-in clearwell, pro- 
portioning chemical feeder control, coagulant feeder tank, lime or 
soda ash hypochlorite feeder tank, inlet float control valve, Neutra- 
lite filter unit, Carbo-Dur purifier unit and service pump. 

The units may be used to remove turbidity, color and organic 


matter from water supplies, 


odors, 


to chlorinate, to remove bad tastes, 
iron and manganese, to neutralize, soften and de-alkalize. 


\pplications include municipalities, factories, power plants, etc. 


Permutit Co, 330 W 42nd St, New York 36, N.Y. 


Flywheel Motor-Generator 
834 + Flywheel generator sets and asso- 
ciated emergency transfer control insure 
continuity of power supply for microwave 
equipment on utility, pipe line and simi- 
lar long-distance systems. 

During normal operation, set runs on 
commercial power When there is 
a disturbance or outage, energy stored in 
the flywheel drives the generator for seven 


system. 


seconds. This allows time for autematical 
ly starting an emergency standby genera 
tor set and switching the microwave 
equipment to the emergency power source. 
Publication 200-FF-22. 
Electric Machinery 
apolis 13, Minn. 


Mfg Co, Minne- 





For more 


data on these items, use post cards 
p. 163 
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Conveyor Belt Guides 

816 + Conveyor Guidler serves as an idler 
as well as a guide. When installed at a 30- 
degree angle, it presents a revolving hyper 
bolic face to the belt edge. Impact force is 
thus distributed over a relatively long, flat 
surface, and injury to belt edges is avoided. 
The Guidler is also said to move along its 
axis and thus follow the vertical movements 
of the belt edge, controlling it while rising. 
Knapp Mills Ine, 23-17 Borden Ave, 
Long Island City 1, N.Y. 


READER SERVICE SECTION 


Film-Forming Amine 
801 + Hagafilm is said to reduce corrosion 
acid carbon 
ystems. The amine is fed 


from oxygen and dioxide in 
steam condensate 
to the boiler in quantities of 2 or 3 lb per 
million lb of steam. It vaporizes with the 
steam and deposits a thin, non-wettable 
protective film on all metal surfaces where 
condensation and throughout the 
return system. May be obtained in both 
solid and liquid form. Bulletin available. 


Hagan Corp, Pittsburgh 30, Pa. 


occurs, 


Oil Cirecuit-Recloser 

812 + New type FR line of oil circuit re- 
closers has a one-way seal for moisture pro 
tection, permitting release of internal pres- 
sure but preventing moisture-laden air from 
entering the recloser. Units of the new line 
are available with a time-current character- 
istic that allows interchangeability with 
other makes. 

The line includes single and three phase 
units, 5 to 140 amps, current rating, 2400 
to 14,400 vy, 125 to 2500 amps interrupting 
capacity. 

General Electric Co, Schenectady 5, 
N.Y. 
158) 
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CRANE HIGH-PRESSURE PIPING 





modern 


Bonnet studs CRANE PRESSURE-SEAL BONNET GATE VALVES 


7) 2 TL 


. 


Bonnet plate 





Retaining 


' em m | 


Seal ring 


Butt-Welding Ends. Flanged Ends. 600- Socket-WeldingEnds. 
600, 900, 1500- Pound only 1500-Pound only 
___ Pressure holds Pound 


Seal ring tight 


CRANE PRESSURE-SEAL DESIGN 
Valve sizes 1 to 24-inch 


The bonnet joint is inside the valve and the sealing element is a 
wedge-shaped seal ring. Internal fluid pressure, acting upon 
the entire underside of the bonnet, forces the bonnet against 
the seal ring between the body and bonnet, forming a pressure- 
tight metal-to-metal joint. Thus maintenance of the joint is 
minimized, although the assembly is readily dismantled for 
inspection and just as readily reassembled. 


CRANE LIP-SEAL DESIGN > 
Valve sizes 2 to 2-inch : Ke Welded 


Valve body and bonnet are screwed together until a firm metal- “ z lip-seal 
to-metal contact is made between the smoothly machined flat 

surfaces on the top of the body. The small lips around the 

periphery are then seal welded. The threaded members alone Long 

carry the mechanical load—and at comparatively low stresses. 
The seal weld handles the easy, but very important, job of seal- 
ing against leakage. With ordinary care, the seal may be 
repeatedly ground off and rewelded. Ask for Circular AD1902. 


body-bannet 
threads 


THE BETTER QUALITY... 


CRANE 


VALVES + FITTINGS 
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Progress comes when you turn disadvantage into advantage. And that’s what Crane accom- 

plishes in the revolutionary Pressure-Seal Bonnet Valve. For line pressure is no longer a force 

to contend with, but a force that works to keep the bonnet joint tight against leakage— 

and free from maintenance. Here, too, is weight-saving, space-saving design with excellent 

flow characteristics. Materials are the finest available. In fact, no other valve can match 

Crane Pressure-Seal dependability in high-pressure, high-temperature services. But there's 

still another notable Crane steel valve—the smaller, companion Lip-Seal Valve, providing weir. seiierteeeue 
the same advantages as its bigger brother through a unique threaded joint and a welded _Pressure-Seal Valve 
lip seal that carries no mechanical load. Complete data on both lines is in your Crane Circular, AD1936. 
Catalog, or ask for literature. 


Tomorrow 


... GLOBES AND ANGLES ... AND STOP-CHECKS 


Globe, Socket-Weld- Angle, Socket-Weld- Globe Y- Pattern, Butt- Angle, Butt-Welding 
ing or Butt-Welding ing Ends. 1500-Pound Welding Ends. 900 and Ends. 900 and 1500- 
Ends.1500-Pound only only 1500-Pound Pound 


CRANE LIP-SEAL BONNET GLOBES AND ANGLES 


CRANE UNIT FABRICATION— modern piping at its best. 
Globe. Serewed or Angle, Screwed or You save time, space, installation trouble—many a dollar in 
Socket-Welding Ends. Socket-Welding Ends. the long run. The perfect follow-through for Crane Pressure- 
1500 and 2500 Pound 1500 and 2500-Pound Seal and Lip-Seal Bonnet valves on headers and similar 
integrated piping units. 3 Crane Shops at your service. 


BIGGER VALUE LINE...IN BRASS, IRON, STEEL 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers 

Serving All Industrial Areas 


° PIPE PLUMBING + HEATING 
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More EQUIPMENT NEWS 





New Wire Ropes Have Plastic or Spring Cores 


803 + Solid plastic-core wire ropes, left, 
erve some conditions better than hemp- 
enter ropes. Except for the core, they are 
similar to ordinary wire ropes. 

rhe plastic core is not affected by mois- 
ture, ac id, caustics or other destructive 
igents found in many applications and the 
cores retain their resiliency over a long pe- 
riod. These ropes are available from *4 to 
several diameter, with 3 to 8 
strands of 19, 25 or 41 wires each. They 


were developed for use in cable-tool drilling 


ine hes in 


of oil and gas wells but are applicable to 
many other industrial uses. 
Another new wire rope made by the same 


company has a closely-coiled steel spring 


Condensate Pump 


845 + New condensate pump does not re- 
quire a pit even though return pipes are as 
low as a foot above the floor. Unit handles 
8000 sq ft of radiation at 20 psi. Pump is 
all-bronze centrifugal construction, con- 
nected through a flexible coupling to a 
%4-hp single-phase motor. 

Walter H Eagan Co, Inc, 2336 Fair- 
mount Ave, Philadelphia 30, Pa. 





For more 


data on these items, use post cards 
p. 163 


identify your request with item number 
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for its core, right. The spring gives greater 
strength against crushing, plus the flexibil- 
ity ota hemp core. 

Because of the hollow spring center this 
rope can hold a large amount of lubricant, 
keeping inner parts from rusting and wear- 
ing. It returns readily to original shape and 
diameter when unloaded. 

This 
diameters, and can be built in most wire 
rope constructions. It was developed for oil 
and gas well rotary-drilling rigs, but can 
be used for most other applications where 


available in *%& to 2 in. 


rope is 


wire or hemp-center ropes are applied. 


Jones & Laughlin Steel Corp, Gateway’ 


Center, Pittsburgh 30, Pa. 


Chemical Pump 
814 + New fractional horsepower Chem- 
pump is recommended for handling corro- 
sive, radioactive, and highly volatile fluids, 
and for vacuum processes. 

Basic principle permits the fluid being 
pumped to enter part of the motor. Stator 
and windings are isolated from the fluid by 
a corrosion-resistant, non-magnetic alloy 
cylinder inserted in the air gap. The ro‘or 
is hermetically sealed with the same alloy. 
Bulletin G 1000. 

Chempump Corp, Station D, 1300 E 
Mermaid Lane, Philadelphia 18, Pa. 


READER SERVICE SECTION 


Begins on page 154 


Duct Liner 

$46 + Flexible Fiberglas liner for air con 
ditioning or warm air ducts has high noise 
reduction efficiency and thermal insulat- 
ing properties. When used inside ducts, 
metal surfaces act as a vapor barrier. 

Liner may be cut 
formed 
which are 
with liner 


to match size of un- 
sheets and adhered to the 
then formed, producing 
already installed. Light neo- 
prene coating on liner prevents erosion by 
high-velocity air, reduces frictional losses. 
Owens-Corning To- 
ledo 1, Ohio 


sheets 
duct 


Fiberglas Corp, 


Triple-check Lube Fitting 
847 + This lubrication fitting features two 
ball checks augmenting the standard check 
valve at the top, thus giving protection 
against escape of line fluids and making it 
practically impossible for foreign matter to 
foul all checks at the same instant. Unit 
is especially designed for use on lubricated 
plug valves, where extreme pressures are 
encountered. 

The triple check fitting replaces the lu- 
bricant screw, so lubricant may be injected 
into the valve directly from a hand gun 
or bucket pump, cutting lubrication time. 
Stewart-Warner Corp, 1826 Diversey 


Pkwy, Chicago 14, Ill. 


Hard-Surfacing Electrode 
835 + Type W-98 electrode is a heavy- 
covered flame-hardening rod that can be 
used in all positions. Arc is of the steady- 
spray type. The electrode is designed for 
build-up work and hard surfacing appli- 
cations where the deposited metal can be 
machined or flame hardened. Manufac- 
turer recommends it where a higher hard- 
ness deposit is desired than that obtain- 
able with electrodes used for under layers. 
Hardness is generally approximately 250 
Brinell as welded, and is said 
harden to about 350 Brinell. 
General Electric Co, Schenectady 5, 
mm Be 


to flame 


(Continued on 160) 
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Swartwout V-10 Flow Regulating Valves 
slash maintenance costs in systems with 
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2 Swartwout V-10 valves are 


scientifically desig 
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In reducing saturated steam—particularly from pres- 

sures above 250 psig—moisture is thrown out during j /..1, 
expansion. This moisture creates severe “sandblasting.” 37777] 
In pressure reduction, steam expands along Constant +. 
Entropy line as shown by broken black line. Even though }/1\y 
initial and final conditions are superheated, steam may +—“+— 
expand deep in moisture zone. This moisture, traveling at {|| 


¥ 
extremely high velocity, quickly destroys ordinary valves. ‘ 
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Chart from Thermodynamic Properties of Steam by Keenan & Keyes. 
Reproduced by permission of John Wiley & Sons, Inc., Publishers 


ned to 


handle liquids at high pressure 
drops and also under flashing 
conditions. All direct impingement 
is eliminated and longer valve 
life is assured two ways—by better 
flow design, plus use of materials 


specifically selected for the 


service POWER PLANT EQUIPMENT 


involved. As a result, Swartwout 
V-10 valves outperform other valves 


in similar service. 


3 High pressure boiler blowdown service is extremely rigorous. 

When closed, there is full pressure drop across valve; when 
open, high velocities and flashing rapidly increase line loss and 
decrease the allowable drop across the valve. The variations in 
pressure make this service critical since valve must handle 
all conditions. 


4 In saturated liquid drainage service, such as on high pres- 

sure extraction type heaters, water at saturation temperature 
flashes into steam when pressure is reduced. Exclusive scroll 
inlet and gradually expanded straight outlet of V-10 valve 
design permit a sliding action instead of direct impingement 
thus preventing corrosion-erosion. a4 


SEND FOR BULLETIN S-208A © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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More EQUIPMENT NEWS 





Flexible Safety Valve Exhaust 


$24 + Corrugated, flexible metal hose assembly is said to elimin- 


ite extreme noise and possible injury to workers caused by un- 


expected safety valve discharge. The flexible assembly is attached 
to the safety valve and extends to the exhaust pipe. When valve 


blows, 


the sealed unit absorbs sound, heat and vibration. 


Flexonies Corp, 1301 S Third Ave, Maywood, III. 


Air-Gas Mixer 
827 + Vari-Set combustion air-gas mixer 
has an adjustable air jet to facilitate han- 
dling burner requirements. Ad- 
justable built into the 
mixer. Gas selector can be set for any type 


various 

venturi throat is 
of fuel from manufactured gas to butane. 
adjusted to take 
operating conditions like pipe roughness, 


Unit can be care of 
gas pressure losses in elbows, burner port 
variances, etc. 

Available in four assemblies: basic, type 
VS; basic unit with air control, VSB; basic 
unit with gas valve, VSG; 
with gas and air 
Bulletin L-700. 
Eclipse Fuel Engineering Co, Rock- 
ford, Ill. 


and basic unit 


control valves, VSBG. 


Proportioning Pump 


818 + New line of proportioning pumps 
meters precise quantities of viscous mate- 
rials, slurries, suspended solids and corro- 
sive liquids from 0 to 100 gph at 1200 psi. 
Special units available up to 300 gph, at 
pressures to 20,000 psi. 

Automatic controlling devices can adjust 
capacity while pump is operating, and all 
models can be made with special metals, 
oversized valves, water seals and motors to 
meet particular operating conditions. Dual 
suction and discharge spring loaded valves 
have ball checks, and packing can be 
changed without breaking the unit’s piping 
connections. 

Walter H Eagan Co, Ine, 2336 Fair- 
mount Ave, Philadelphia 30, Pa. 
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READER SERVICE SECTION 


Begins on page 154 


CHECK THESE TOO!... 


Tubular schaffold 
Standard unit rectifier 
Diesel engines 

Voltage tester 
Vertical action starter 
Bin-level 
Flow 


Zeolite cleaner 


indicator 


detector 
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Water Gage Assembly 
804 + New separated-design water gage 
assembly for 
pressure-sealed 


high-pressure service uses 
“floating assembly” gage 
glass inserts. On gages for wide range of 
visibility two independent inserts and _in- 
terconnecting expansion loops are used. For 
medium ranges, one insert and a single ex- 
pansion loop is used. Stuffing boxes are 
eliminated by using a lower flanged con- 
nection and an upper flanged loop. The 
short lower flanged connection eliminates 
the cold water leg. Advantages claimed are 
greater dependability, longer gage life, more 
accurate readings. 

Yarnall-Waring Co, Chestnut Hill, Phil- 
adelphia 18, Pa. 


Corrosion-Proof Linings 

823 + Company offers chemical-proof con- 
struction including fabrication, 
lining and assembly of all types of tanks, 
ducts, pipe, covers, scrubbers and miscel- 
laneous fabricated items. Rubber, neoprene 
type rubber, Koroseal, Saran rubber, 
Heilex 445 (plastic), lead, ceramic brick, 
structural plastics are available. Where an 
acid- or corrosion-proof lining is required, 
this is said to permit selection of the best 
material for the application, based on field 
and laboratory tests. Work is done in the 
company’s Cleveland plant. Bulletin 460. 
Heil Process Equipment Corp, Atten- 
tion E Vereeke, 12901 Elmwood Ave, 
Cleveland 11, Ohio 


(Continued on 


service 


170) 


page 





CONSISTENT 
EFFICIENCY 


AT ALL LOADS 


with Detroit Stokers at 
Mississippi Valley 

Public Service Company, 
Winona, Minnesota 





To meet increased demands for power, 
Mississippi Valley Public Service Company of 
Winona, Minnesota, added a new 160,000 
pound per hour unit in 1951. It was only 
natural that a Detroit RotoGrate Stoker was 
selected for this larger boiler after their suc- 
cessful operation of 50,000 pound capacity 
Detroit RotoStokers installed ten years 
previously. 
The new Rotograte has proved thor- 
oughly dependable. It is efficient at any load 
and fluctuations are handled without appre- Se $e 
ciable pressure drop. . Detroit RotoGrate Stoker Capacity 160,000 pounds per hour. 
Detroit Spreader Stokers have built up ' Peo i] 
a reputation for high efficiency and excep- op 
tional dependability since first introduced in 
1931. They burn any Bituminous coal or Lig- 
nite without special preparation. Little power 
is required for operation . . . maintenance 
costs are low . . . availability is high. 
There is a type and size Detroit Stoker to 
save you money and improve your operation. 
Let us make recommendations—no obligation. 


DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING ° DETROIT 2, MICHIGAN 


Works at Monroe, Michigan e District Offices in Principal Cities 
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Here’s why you get more...when you buy 
a Cleaver-Brooks Self-Contained Boiler 


.-.only Cleaver-Brooks can offer you the experience gained from more than 20 years 
of pioneering ... and more than 12,000 individual “packaged” boiler installations 





Bi pnteg-eteemwgae pioneering has 
been largely responsible for sim- 
plifying boiler buying . . . lowering 
costs of installation .. . delivering 
800 guaranteed steam efficiency from 
every fuel dollar. 

Beilers can be shipped as complete- 
ly assembled and tested self-contained 
units, with auxiliaries as required. In- 
stallation involves minimum of time, 
construction and space. Usually con- 
nections only to steam, fuel, water 
lines and electrical service are needed. 
No special foundations are required. 
A short vent takes care of exhaust 
gases. Frequently, boilers are ready 


for use in a matter of hours, depending 


162 


on availability of service lines. 
Cleaver-Brooks, originators of the 
self-contained boiler, offers wider ex- 
perience that counts in another im- 
portant way. Qualified engineers help 
you plan steam plants ‘ailored exactiy 
for your needs. Carefully analyzed are 
loads, space and equipment arrange- 
ment. This not only helps you solve 
present steam needs, but adds flexibil- 
ity for future expansion as well. 
This application engineering, plus 
basically sound design and construc- 
tion is your assurance of a full return 
from your boiler investment. When 
you specify a self-contained boiler — 
make sure it’s a Cleaver-Brooks. 


Send for Catalog AD-100 for 
full details on Cleaver-Brooks 
boilers. Available for oil, gas 
and combination oil/gas fir- 
ing. Sizes 15 to 500 Ap, 15 

to 250 psi — for heating 
and précessing. 


CLEAVER-BROOKS COMPANY 
Dept. J, 301 E. Keefe Ave. 


ilw oe 12 W | 


Cleaver-Brooks 


ORIGINATORS OF 
THE SELF-CONTAINED BOILER 


Steam Boilers * Oil and Bitumin Tank 


Car Heaters * Distillation Equipment 
Oil and Gas Fired Conversion Burners 
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Want more info on 
NEW PROOUCTS @ 


Want free copiecot 
CATALOGS, BULLETINS J 


Use these Handy Cands 


Preceding pages tell you what's new in plant 
equipment. Each item is numbered. For more 
info on any of them, write in their numbers here 


New free catalogs and bulletins are listed be- 
ginning on back of this page. To order those 
you want, write in their item numbers here 


Put 2¢ stamp on self-addressed card and mail 
it to us. We'll pass along your requests to 
the various companies, they'll send the info 





aN 
Want quick direct 
from-manutlacturer 
service 7 
USE THESE CARDS 





First check what you need: more infor- 
mation on a new product or an ad, 
copies of free catalogs, bulletins 


Then describe the product, or literature 
desired. Give model numbers, bulletin 
numbers wherever you can 


Be sure to write in number of page on 
which item appeared, and issue of 
POWER in which you spotted it 


Finally, address reverse side of card 
to the manufacturer concerned 


if you like this quick, direct-to-manufacturer 
service, we'll gladly send you a supply of cards 
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Reader Service Department 
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330 West 42nd Street 
New York 36, N.Y. 
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tion on the following: (Check one and describe) 


(3 NEW PRODUCT (1) ADVERTISEMENT (C) LITERATURE 





Describe item here 
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This month’s 


FREE Literature 


AIR CONDITIONING 


1 Heme air-conditioning treated as year- 
round operation in 8-page, illustrated 
mphliet, Glasing the Air-Conditioned Home. 

iketches and data on transmission of solar en- 
ergy through various types of glazing. LOF 
ty oa 23. Libbey-Owens-Ford Glass Coe ‘Toledo 

» 0. 


2 Denestinget fan type unit heaters described 
in 16-page catalog. Photos, spec charts and 
tables, ies. Spemreations and options features of 
line shown. Catalog 403. Airtherm Mfg 

co 780 S Spring Ave, St Louis 10, Mo. 


3 Pneumatie spreader stokers for bituminous, 

sub-bituminous, high ash-fusion and lignite 
coals described = 12-page catalog. Text covers 
coal conveying, ing and pre eating, auto- 
matic firin aterial on autoenats combustion 
controls, —y grates, fiy-ash reinjection 
system. Form 2530. Iron Fireman Mfg Co, Cleve- 
land 11, Ohio. 


ELECTRICAL AND pawranpisietes CONTROLS 


4 Instrumentation in resents more than 
800 technical case “a. ories and general 
information articles covering automatic control 
applications in all maser industries. Minneapolis- 
oneywell R ator Co, Sta 64, Wayne and 
Windrim Ave, fadelphia 44, Pa. 


5 Safety alarms and cut-outs for tempera- 

tures up to 1800 F covered in illustrated 
leaflet. Mounting menete operation, and specs 
of models H-18 and V-1W included. Bulletin 
101. pr ne Instr ‘Go, South Orange, N. J. 


& measuring pyrometrie controls fea- 
turing “straight- line” Ca: trol model 252P 
described in two bulletins. On-off, proportion- 
ing, multi = control eyetoms discussed. Bul- 
letins PC- a4 CL-1. Wheelco Instruments Div, 
Barber-Colman Co, Rockford, Til. 


pny fmstruments for furnaces, ovens, 
ota a covered in illustrated entalog. 


ce lists included. Catalog 
Pit 265. B Bristol C2 Co, , ~a 2 20, Conn. 


8 Across-the-line motor starters, sizes 0-8, 
described in 8-page bulletin. Covers man- 
—y magnetic, combination and reversing start- 
rs as well as push button control stations. Illus- 
trated bulletin 14B7132A. Allis-Chalmers Mfg. 
Co, 952 S 70th St, Milwaukee, Wis. 


9 Vacuum switch designed to shut off electric 

and gasoline motor driven pumps and sim- 
ilar equipment operating on limited liquid source 
or —. 2-page folder with cutaways, dia- 
gram a ‘orms 35 and 36. Jaycon Asso- 
ciates, 404 N Washington Ave, Minneapolis 1, 


Tee eUE REESE OSE EEES ESET 
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Manvtocturer” $ nome 
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Street address 
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” City, State 


10 Injection mold temperature control dis- 
cussed in seas bulletin. Covers effects 
of temperature and speed in molding = he 

! lastics. Photos, spec tables, diagra 


GENTLEMEN: Please send me, without obligation, further informa- 
tion on the following: (Check one and describe) 


Tech 
ulletin 7. Sarco Co, Inc, Empire Si State Bldg, 
New York 1, N. Y. 


ll ™ @ and control equipment presented 
inl pee catalog. Basic specs, photos, dia- 
grams ag references tell Aow to select proper 


. 
ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee ee 


() NEW PRODUCT () ADVERTISEMENT 


peterng om control equipment. Bulletin 138. 
eens? eter Co, 1050 Ivanhoe Rd, Cleveland 10, 





Describe item here 


12 Propertional mixer with adjustable jet han- 
dies varying burner requirements with a 
simple field adjustment. Can be used with any 
burner capacity in its range and with all com- 
mere ial Bulletin L-700, 2 pests, Bd th 

Sia. grams, es, specs clipse 
Fue yee Co, pos caba Ti. 





it eppeared on poge—__of the ___________issuve of POWER. 


13 Pet entiometer 7 rometer 

controller describen' 1 re 3-p —_ folder. Data 

on apeiteessens, eee stan ard scale ranges. 

Photos, dia specs. Catalog section 60. 

Thermo Electric | Co, Inc, Fair Lawn, N. J. 
(Continued on page 230) 
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SWITCH HITTER ... 


ECONOMY 
LEAGUE 


Ol EFRIGR Just as the switch hitter changes his batting stance to take 


STEAM GENERATORS full advantage of the pitching situation, Superior Steam 
Generators change fuels to take advantage of the price 
situation. When equipped with combination gas/oil burners, 
Superior Steam Generators switch from one fuel to the 
other quickly, and without dismantling the equipment or 
interrupting the steam supply. 


Superior Steam Generators are completely factory-assem- 
bled and fully tested prior to shipment for guaranteed per- 
formance exceeding 80% thermal efficiency, fully automatic 
. . . burning oil or gas . . . and are available in 18 sizes from 
20 to 600 b.h.p. for pressures to 250 p.s.i. or for hot water. 
For complete details write for catalog 500-F. 


for performance you can BANK on in] a e 
BETA 


SUPERIOR COMBUSTION INDUSTRIES INC. [ STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. a 
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George Edwards’ 


Scrapbook 


Said H A Winne, VP of Engineering for G E at 
diamond jubilee of Case Inst of Tech, “In a large 
power plant, cost of equipment per electrical kilowatt 
capacity is $75 to $100. Corresponding atomic 
pile costs in 1950 were $10,000. In 1952 estimate 
for first nuclear-powered submarine was $1,400. 
Figures for land-type plants might be lower, around 
$500 to $600. This is above $100 goal, but encour- 
aging part is cost is dropping so rapidly.” 


7 7 si 


Here’s a classified ad from a Virginia newspaper 
that reader John Gorrie sends in: 
Wanted, Engineer—first class 
No experience required. 


As you might expect, Mr Gorrie is upset because 
he holds both American and British licenses. They 
took plenty of experience and even some book learn- 
ing. Now he wonders if the effort has been worth 
while. What do you readers think? 


7 7 7 


Success or failure in business is caused more by men- 
tal attitude even than by mental capacities. 
—Watter Ditt Scorr 


7 7 7 


Recently | heard W S Pellini, of National Re- 
search Lab, Washington, D. C., give a talk at Notre 
Dame in South Bend. He talked on welding fail- 
ures. “Of 5000 welded ships built during the war, 
about 1000 had fractures of some kind. And of 
these, about 200 developed major cracks. This isn’t 
a bad record when we suddenly mass-produce with 
a radically new te:hnique. Yes, and with Tom, Dick 
and Harry—and Pauline welding with electrodes.” 


“I won't argue whether industry does a swell job 
of welding,” mused George Keeler, my consulting 
engineer friend. “But where’s the romance in struc- 
tural steel work today when you can’t watch a guy 
toss a red-hot rivet up in the air and see another 

; e . . . ” 
guy perched up on-a girder catch it in his bucket. 


This old photo from my family album brings back 
many happy memories. And the model T Ford pic- 
tured here has an important lesson for all engineers. 
From 1909 to 1928 Henry Ford built 15 million of 
these gas buggies. His mass production methods 
dropped prices from $900 to only $350 a car. So 
almost everyone could own a “tin lizzy”. 

But I still visit plants where mass production 
methods started by Ford 50 years ago evidently 
haven't been heard of. 


5 5 7 


“If you can’t get along with a few people it may be 
their fault. If you can’t get along with many, it’s always 
your own fault”—Puit Swain, from his “New Proverbs For 
Young Engineers.” 


7 7 7 


When my friend Julian Boone, sales promotion 
manager of Power, sent me his new /ndustrial Ad- 
vertising Handbook, | got some inside information 
on how well a well-written ad is read as compared 
with editorial material in the same magazine. Here 
are results of one readership survey: 

“In a study by Advertising Research Foundation, 
ads of US Industrial Chemicals were given a ‘read 
some’ rating of 78 percent (nearly double next rank- 
ing ad)—more than the most popular editorial fea- 
ture. Readership of ads has steadily increased—last 
year they averaged 750 inquiries per insertion.” 


I’ve been reading ads in technical magazines all 
my life and know this firm gives enough technical 
information to interest the right readers, instead of 
telling in general terms how “good,” or how “effi- 
cient,” or how “modern,” their product is. Wish 
some ad men would learn that we busy engineers 
expect to LEARN something when we read an ad. 


Gog Secs 
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ARE CLOGGED LINES LIKE THESE 
CUTTING YOUR WATER SUPPLY? 


Over 1% Miles of Buried Water Line 
Chemically Cleaned IN PLACE by Dowell Service 


You don’t have to dig up water lines in order to clean them! 
Take the case of a major railroad that had over 8600 feet 
of buried water lines, ranging from 2 to 12 inches in diam- 
eter. The capacity of these lines had been greatly reduced 
by scale deposits. Dowell Service used liquid solvents to 
clean all the lines, in place, during a period of only six days 
with a minimum interruption in service. 


Dowell Service offers fast, effective chemical cleaning of 
pipelines of all kinds—water lines, disposal lines and 
product lines. And, whether these lines are underground 
or above, indoors or out, no digging or dismantling is 
necessary. Dowell solvents are designed to dissolve the 
accumulated deposits, and are introduced through regular 
connections. Because they are liquid, Dowell solvents 
reach wherever steam or water can flow, cleaning places 


inaccessible by other methods—angles, curves, valves, 
complicated surfaces and hook-ups. Experienced Dowell 
engineers do the job using Dowell-designed truck-mounted 
pumps, mixers and control equipment. 


Many other types of equipment can also be cleaned 
chemically by Dowell. If you have boilers, condensers, 
evaporators, bubble towers, water wells or other operating 
equipment where deposits are reducing capacity, let Dowell 
Service save you time and money in maintenance cleaning! 


FIND OUT ABOUT CHEMICAL CLEANING! There are 
many places in your plant where Dowell Service can clean 
equipment faster and better than out-dated mechanical 
methods. Call your nearest Dowell office for a fact-filled 
book. Or write direct to Tulsa, H-23. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers ¢ Condensers © Heat Exchangers @ Cooling Systems 


DOWELL 


Pipe Lines © Piping Systems ¢ Gas Washers ¢ Process Towers 


Process Equipment ¢ 


Evaporators e¢ Filter Beds ¢ 


DOWELL INCORPORATED 
Tulsa 1, Oklahoma 
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Tanks 
Chemical Services for Oil, Gas and Water Wells 


A Service Subsidiary of . 
THE DOW CHEMICAL COMPANY 
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_ Better, Valves-Year After Year 


te © iii 


de 


The Wm. Powell Ce ) 
Cincinnati 22, Ohio 
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Fig. 3003 W. E.— 300-pound Cast Steel 
Gate Valve with welding ends, bolted 
flanged yoke, outside screw rising 
stem and tapered solid wedge. 


Fig. 1333-A — 1500-pound Steel Integral 


Fig. 1531 W. E. — 150-pound Cast Steel Bonnet Angle Valve. Socket weld ends. 


O. S. & Y. Globe Valve. Welding ends. 


IN BRONZE, IRON, STEEL AND 
CORROSION-RESISTING METALS AND ALLOYS 
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_ ee Be. rT) 7) Begins on page 154 
Tubular Scaffold 

| | | a $48 + New Hardie clamp scaffolding can 

be erected quickly and easily by two men. 

Patented hub spiders lock two inch pipes 


together. Scaffold can be used in any posi- 


tion, with same members adding to height 
OPENS THE DOOR or width as required. 


George C agg 519 Atlantic Ave, 
Brooklyn 17, 
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haust and ventilation has unusual length- 
a9 wise compressibility, and will maintain a 
49 AQ: large cross section even on sharp bends. 


The hose is made from cotton or nylon 


ro 820 + Portovent flexible hose for fume ex 


fabrics, impregnated with Neoprene and 


spiral wire reinforced. Available from 4 to 


WITH ‘aul 36 in. inside diameter, in any length. 
American Ventilating Hose Co, 100 
Park Ave, New York 17, N.Y 


“INSTRUMENT-TYPE”’ = 
" For more data on these items, use post cards 
p. 163. Identify your request with item number 


LOOK inside the new Universal PANALARM ‘'50"’. You will 
realize that here, at last, is an annunciator system built for 
long term dependability and service. Built to match the re- 
sponsibility an annunciator must assume in your plant. 

The PANALARM ‘'50"' Cabinet has a substantial hinged 


door .. . with sub-door to allow easy access to signal lamps. 
It has a new, rugged chassis design . . . pre-wired to handle 
any standard audio- ti ae: signal requirement . . . and/so flexi-' Ratcket Wrench 
ble that signal sequentes can be chiinged by sitet terminal | 833 + Oper-end — socket-type _ ratchet 
connections. No re-wiring is neéded. 4 wrench fits over and around cables, wir- 
‘ . . . . 

ing, tubing and piping to tighten hex nuts 
All moving ‘parts and contacts of the PANALARM ‘‘50"’ are and fittings. The tool functions with as lit- 
within hermetically sealed; plug-in units. They are corrosion-proof tle as 7 degrees ratcheting arc, manu- 
and suitable for Class |, Div. 2 locations. All connections are made ectaret cleieas. Head and sockets ave cen- 


; terless. 
to a single terminal block . . . with ample space for wiring. 


Available in six sets with a total of 64 
snap-in sockets, covering range from % to 

SEND FOR COMPLETE 40-PAGE MANUAL 1 or esate 
Ask for Catalog 100-1 | Tubing Appliance Co, 10321 Anza 


Ave, Los Angeles 45, Calif. 


(Continued on page 174) 
PANALARM PRODUCTS, INC. | 


6312 North Broadway, Chicago 40, Illinois 
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Remove studs between inlet and 
outlet ends. Then the whole center 
section can be slipped out as a unit 
...and quickly and easily replaced. 


Figure the savings for yourself! 


Here, Chapman design gives you 


the smooth operation and quiet 





closing of the 2-piece Tilting Disc 
Check Valve . . . with the unique 
advantage of practically immediate 
interchangeability of ‘‘the works.’’ 
And only Chapman makes this com- 
plete line of Tilting Disc Check 
Valves. Send for your Chapman 


‘‘Check Book’’ — now! 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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On these pages are five examples of the variety 
of heavy-metal equipment designed and built 
by Alco to solve scores of new industrial 
problems. Each was made possible by two 
important factors. 


First: Aleo is thoroughly familiar with in- Hi LCO d « 
dustry’s needs. Its designers and engineers OW A esigns 
have worked closely for many years with 


power, petroleum, chemical and manufac- 
turing companies in all parts of the world. 


Second: Alco has the complete production and 
testing facilities required to handle efficiently 
and economically nearly every type of metal 
fabricating operation. 


Remember these factors next time you have 
a problem that calls for something extra in 
heavy-metal equipment. Then contact your 
nearest Alco Products Sales Engineer at New 
York, Chicago, Los Angeles, Kansas City, 
Houston, Tulsa or Beaumont; or write direct 
to Dunkirk, N. Y. 


COMPLETE PRODUCTION FACILITIES, backed 
by years of experience, enable Alco to fabricate all 
types of heavy-duty power and processing equip- 
ment to meet virtually any specifications. Shown 
here is a specially designed flange-facing machine 
in operation at Alco’s 3l-acre Dunkirk plant. 
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and builds... 


New Industrial Problems 


ALCO AIRCOOLERS—the economical answer to a wide range 
of cooling problems—handle a major part of the heat dissipation 
at Transcontinental Gas Pipeline Company’s modern compressor 
station at Spartansburg, S. C. Transco also installed these versa- 
tile Alco unitsat their stations near Comer, Ga.,and Reidsville, N.C. 


ALCO ELECTRIC WELDED STEEL PIPE, available in diameters 
up to 120 in., is now giving low-cost, high-capacity service in 
water, gas, oil and sewer installations throughout the country. 
Furnished in sizes limited only by shipping considerations, Alco 
pipe helps cut installation time to an absolute minimum. 


CUSTOM-BUILT HEAT EXCHANGERS 
were among the vari=ty of Alco equipment 
specified for Esso Petroleum Company 
Limited’s giant new refinery at Fawley, 
England. The largest refinery in Europe, 
Fawley produces fuels, solvents, lubricating 
oils and other products at the rate of over 
6,000,000 tons a year. 


DE-ETHANIZER TOWER was built by 
Alco to meet the strict requirements of 
Tennessee Gas Transmission Company’s 
new gas processing plant at Gabe, Ken- 
tucky. Years of experience and the most 
modern manvufacturinz facilities enable 
Alco to produce heavy-metal equipment 
for nearly every purpose. 


ALCO 





FLEX-TUBE EVAPORATORS : at Florida 
Power Corporation’s Bayboro plant at St. 
Petersburg, Florida, produce 7000 pounds 
per hour of vapor with a guaranteed purity 
of 0.9 ppm, based on 2480 ppm shell con- 
centrate. Removal of scale on tube surfaces 
is greatly facilitated by Alco’s patented 
Flex-Tube construction. 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 
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QUESTION: 


When does 
weakness 


mean safety? 


More EQUIPMENT NEWS 


Begins on page 154 





ANSWER: 


Only When It’s In 


Standard Unit Rectifiers 
$22 + Unit rectifiers from 3 to 50 kw, 
125 or 230 vy, de, output and either fixed 
or variable voltage, dc units to accom 
modate any ac voltage or frequency input 
are available in stock, manufacturer states. 
Also available upon request are standard 
input voltages at 60 cycles. Bulletin sent on 
request. 

American Rectifier Corp, 95 Lafayette 
St, New York, N.Y. 


Sudden Pressure, Safe Relief — that’s what BS&B 
Safety Heads are designed to give. There’s no damage 
to equipment, no danger to employees. BS&B Safety 
Heads fail within plus or minus 5% of the pressure 
specifications you give us, whether 5 lbs., 40,000 lbs., or 
anywhere in between. 


Tested to Destruction, BS&B Safety Heads are pre- 


proved at the factory. Rupture Discs, selected at random 
from each lot, are put under pressure until they fail. If 
each one tested does not break within 5% of the rated 
pressure, the entire lot is discarded! 


A Full, Pipe-Sized Opening results when a BS&B 
Safety Head Rupture Disc blows out. You can use them 
for primary or secondary relief where maximum pro- 
tection is needed, or to back up a relief valve when the 
contents might prevent the valve from functioning 
properly. Whether your pressure applications are for 
air, gas or liquids—bland or corresive—you can count 
on BS&B Safety Heads for safe, certain relief. 


See our exhibit at the 
Eighth National Instrument Exhibit, 
Sept. 21 to 25, Sherman Hotel, Chicago 
Booth 148 to 150 


Indicating Controller 

849 + Model 221C Capacitrol features an 
ticipating action to give “straight-line” con- 
trol. The unit anticipates, through a re- 
sistor network and relay circuit, the 
approach and departure of temperatures 
caused by various heat transfer lags and 
load requirements. 

Manufacturer also offers four additional 
model 200 series Capacitrols, two for reg- 
ular on-off control and two for proportion- 
ing control. 

All models use an “electronic link” to 
provide accurate control with no contact 
between measuring and control syst2ms. 
Sensing element may be a thermocouple or 
resistance bulb. Bulletin F 5783. 
Wheelco Instruments Div, Barber-Col- 
man Co, Rockford, Il. 





Write for Complete Catalog 
Whatever your pressure applications, there’s 
oa BS&B Safety Head for you. Write today 
for the Safety Head Catalog, or ask your 
BS&B Man. There’s no cost or obligation 
for a complete analysis of your pressure 
safety requirements. 


LACK, 


SeB 


Hetav® 


IVALLS & RYSON., INC. 


Safety Head Division, Dept. 2-Q8 


7500 East 12th Street 


Kansas City 26, Missouri 


For more data on these items, use post cards 
p. 163. Identify your request with item number 





Sample Cooling Coil 
850 + Model SC-7A B-W coil consists of 
Cupre-nickel concentric coiled tubing, 
stainless steel connecting blocks, dial ther- 
mometer and mounting bracket. Unit allows 
checking high pressure steam or boiler 
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JOY 


Certain-teed’s new Oklahoma paper mill uses 
compressed air in the manufacture of gypsum 
board papers. In addition, compressed air is 
used in general shop service, and it also furn- 
ishes the pressure for the ever-so-important 
automatic sprinkler system. 

With such dependence upon air supply—24 
hours a day—Certain-teed’s engineers “bet on 
the Champ” and, for the fourth time in a row, 
specified a Joy WG-9 vertical compressor. 


we, 


for Vaneaxial Fans . . . Compressors, Vacuum 
Pumps and Boosters . . . Oxygen Generators 
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The WG-9 is a water-cooled, double-acting, 
single-stage compressor built to deliver medium 
amounts of air constantly. It, alone in its class, 
offers replaceable crosshead guides and cylinder 
liners, force-feed lubrication, and bearings that 
never need adjusting. As an extra bonus, “Dual- 
Cushion” valves are included to give higher 
valve capacity and better heat dissipation. 

All-in-all, the WG-9 is a potent performer— 
able to take the measure of any compressor in its 
class. Get the specifications and check the record 

. . you'll be convinced, too. Bulletin A-43 gives 
all data and will be sent upon request. @ Joy Manu- 
facturing Company, Oliver Building, Pittsburgh 22, Pa. 
In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


FOR OIL-FREE OPERATIONS WE OFFER THE WGO-9 SERIES 


we@o1 4645 


SPECIALISTS IN THE COMPRESSION AND 
MOVEMENT OF AIR AND GASES SINCE 1885 











Take a good look at this 
critical PACKING INSTALLATION... 


Style 805-MBF 
Used On This 
10-Stage High 
Pressure 

Boiler 

Feed Pump 


This set of packings is going to handle a tough job. The 
pump is rated at 965 gpm, 4250’ total head, handling hot 
(312°F.) boiler feed water at 894 suction pressure and 
driven by a 3850 rpm induction motor (shaft sleeves are 
chrome plated —675 Brinell). 

There are many styles of “John Crane” Packings— but 
Style 805-MBF was recommended and used because it was 
developed and developed alone for high speed centrifugal 
boiler feed pumps. The natural lubricating characteristics 
in the design of the monel and asbestos yarn braid-over- 
braid construction makes it a strong, wear resistant pack- 
ing. Used in hundreds of installations all over the world— 
it has proved to be a highly efficient, long-life, trouble-free 
packing that gives you the results you want. 

For quick action, let our Engineering Department 
help you. Write for latest “John Crane” Packings 
Catalog. Crane Packing Company, 1830 Cuyler Avenue, 
Chicago 13, Illinois. 


More EQUIPMENT NEWS 


Begins on page 154 





water by a standard conductivity cell. Sam 
ple to be tested is reduced in temperature 
and pressure to required measuring range. 
Industrial Instruments, Inc, 89 Com- 
merece Rd, Cedar Grove, N. J. 


Pipe Hanger 

831 + Navco counterpoise pipe hanger is 
designed especially for high-temperature 
piping systems. Spring-actuated countet 
balance transforms varying force of the 
spring to produce a load supporting effort 
of constant value throughout the entire 
range of pipe travel. 

Flexible top connection permits the 
hanger assembly to fall in line with the 
direction of load pull so horizontal travel 
of piping has no appreciable effect on 
hanger operation. Unit may be positioned 
at any angle. 

Available in 16 sizes with load capacity 
from 200 to 16,000 lb, expansion travels 
up to 12 in. Bulletin 153. 

National Valve & Mfg Co, 3114 Liberty 
Ave, Pittsburgh 1, Pa. 





For more data on these items, use post cards 
p. 163. Identify your request with item number 





Diesel Engines 

819 + Manufacturer’s line of diesel engines 
is increased with addition of four new 
6% x 614 in. models. Continuous ratings of 
the new units are as follows: No. 24, 185 
hp; No. 124, 210 hp; No. 224, 200 hp; No. 
324, 225 hp. Models 24 and 124 operate at 
1200 rom; 224 and #24 at 1400 rpm. 
Murphy Diesel Co, 5317 W Burnham 
St, Milwaukee 14, Wis. 


Steel Framing System 
851 + Flexa system of all-bolted steel 
framing for construction and maintenance 
work includes concrete inserts, pipe rollers 
and hangers, clamps and other fittings. 
Applications include tunnel framing, hang- 
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_..With TYCOL lubricants on hand! 


It pays to buy a “‘Diesel-Designed” Lubricant! ... It takes 
“something more than a motor oil” to counteract excessive 
wear in Diesel engines — and we proved it with Tycol 
Adeltran 40! In this instance, a Diesel engine was operated 
for one year with a competitive oil. An overhaul by the 
manufacturer turned up these conditions: all liners had to be 
replaced as well as piston rings ... 2 top compression rings were stuck 
and all rings were gummed up. After the switch to Adeltran (fer 
the same operating period) liner wear was negligible . . . filter life 
was considerably extended... all rings were free and in excellent 
condition ... and owner reported an exceptionally clean engine base. 
For full details on Adeltran, contact your local Tide Water Associated office! 


Over 300 Tycol industrial lubricants are at 
your disposal ... engineered fo fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL 
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Boston *® Charlotte, N.C. ¢ Pittsburgh 

Philadelphia ®© Chicago ® Detroit 

Tulsa © Cleveland © San Francisco 
Toronto, Canada 


TIDE WATER 
ae associaten 
OIL COMPANY 


17 BATTERY PLACE NEW YORK 4.6 ¥ 
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TUBE CLEA 


‘e Wore Power 


Moc\ess Ait 
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e cleaning 1° . 
je the new Rotojet offe 
yet save you 


ELLIOTT COMPANY-ROTO DIVISION 


153 Sussex Avenue 


JET. 
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ing fluorescent lighting fixtures and other 
electrical equipment, and general support 
and racking in the heating, plumbing and 
air conditioning field. 

Flexa Steel Products, Inc, 1348-50 W 
Washington Blvd, Chicago 7, Ill. 
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Voltage Tester 
$10 + Super safe tester will show nominal 
line voltages from 110 to 550 ac, and 110 
to 600 de, as well as distinguish between 
ac and de and show polarity of de lines, 
manufacturer claims. Unit is enclosed in a 
one-piece plastic case. 

Solenoid calibrated indicator and neon 
test lamp operate independently, 
will detect voltage even if the 
Ideal Industries, Ine, 1025 
Sycamore, Il. 


so that one 
other fails. 


Park Ave, 





For more data on these items, 


- use post cards 
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Over-Running Clutch 
852 + New clutch with cen- 
trifugal throwout sprag assembly rubbing 
between the sprags and the inner race, can 


sprag-type 


Newark 1, N. J. 
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HIGHGROVE, CALIFORNIA. Caii- outdoors and was planned for operation with an 


fornia Electric Power Company’s new, modern absolute minimum of attending personnel. The 
60,000 KW steam-electric generating plant now in entire job was completed in advance of the origi- 
commercial operation here was designed, engi- nally scheduled operating date notwithstanding the 
neered and constructed by The Fluor Corporation, extreme difficulty of obtaining some items of 
Ltd. Many design innovations make this plant one material and equipment. Additional units are being 
of the most unique in existence. Except for the con- added to bring the total output to 140,000 KW. 
trol rooms and switch gear the plant is completely Fluor’s ability to build efficient power plants has 
been ably demonstrated many times and is recorded 
in the illustrated brochure, “The Highgrove Story.” 
Copies are available upon request. Fluor’s broad 
experience also extends into the design and con- 
struction of all types of facilities—from the smallest 
unit to the largest—for the petroleum, natural gas, 
chemical, petrochemical and heavy industries 
anywhere in the world. 


THE FLUOR CORPORATION. LTO. nese Ine cp 


CHICAGO 
BOSTON 

PITTSBURGH 
FOREIGN FACTSE-FLUOR PARIS « SAN FRANCISCO 
HOUSTON 
BIRMINGHAM 
"EAO WRIGHT EON ts Onoon TULSA 


LOS ANGELES 22 CALIFORNIA 


FLUOR OF CANADA TORONTO 
FLUOR INTERANATIONAL+ BEIRUT 
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INSULATION 


You can 

pour castable 
refractories 
directly against 


WEBER’S H. T. BLOCK 


without waterproofing the block surface! 


And that’s not all; Weber’s H. T. Block is: 


@ Resilient—for less field breakage. 
@ Square cut—for an easy fit and a tight fit. 


@ Chemically inert—for protection of insulated metal 
surfaces. 


@ Single block insulation—for temperatures from -250° F. 
to 1800° F. 


@ No special tools—for faster on-the-job application. 


ASK FOR BULLETIN 501...WRITE TODAY 


FORTY-EIGHT INSULATIONS, INC. 
AURORA, ILLINOIS 


More EQUIPMENT NEWS 
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operate at speeds exceeding 3000 rpm. 
Unit consists of four basic parts: outer 
housing, inner race, sprags, energizing 
springs. Manufacturer claims backlash is 
eliminated, maximum torque capacity is 
assured, 
Formsprag Clutches, 23601 Hoover Rd, 
Van Dyke, Mich. 


Weather-Proof Fans 

832 + New line of weather-proof fans is 
designed for transformer cooling and other 
outdoor applications where the fan must op- 
erate unattended. Available with blade 
sizes of 16, 20, 24, and 30 in., with certi- 
fied air delivery ratings from 2820 to 6710 
cfm. 

Propellair Div, Robbins & Myers, Inc, 
Springfield 99, Ohio 





For more data on these items, use post cards 
p. 163. Identify your request with item number. 





Wi dace 


Liquid-Tight Connectors 
853 + New connections are UL approved 
for protecting electrical conductoys on ma- 
chinery where liquid-tight flexible conduit 
is used, and are recommended for use with 
liquid-tight flexible raceway. 

All-metal flaring ferrule joins securely 
with flexible conduit under the compressing 
action of the tightening nut. ST series con- 
nectors exclude oil, water, acid fumes, dirt, 

(Continued on page 184) 
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Tuse Turns, 


THis TuBE-TuRN Welding Return is engineered for shape, size 


and wall thickness to simplify piping installation. It is forged 
ee by the only process that produces a wall as uniform in thickness 
and true in circularity as the original seamless pipe. This assures 

FOR 


accurate fit-up and perfect alignment . . . whether it is used as 
a full 180° return or cut to any odd angle. 
When you specify TuBE-TURN Welding Fittings and Flanges, 
ACCURATE FIT-UP you are sure of getting the ultimate in piping simplicity, safety 
and permanently leakproof construction. Your nearby TUBE 
Turns’ Distributor is at your service! 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS, INC. ‘2:3.:::" 
* @ KENTUCKY 


DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicago - Houston - Tulsa - San Francisco - Los Angeles - Denver - Atlanta 
Subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO © PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. 





TUBE TURNS’ Weed Cowie 
HELPS IMPROVE A DRYER DESIGN 


HERE PIPING is a component of 

plant equipment, more.and more 

designers are using TUBE-TURN Welding 

Fittings for directional changes. Results: 

greater design flexibility, reduced main- 

tenance, less weight and space, improved 

operation. An example is the veneer dryer 

C. B. Mclaughlin, shown...a product of Coe Manufacturing 
TUaME’” Euaineer- Company, Painesville, Ohio. Progressive 
ing Service Divi. engineers of Coe, with the help of TUBE 


sion has been - : s ag 
working with dee TURNS’ Engineering Service Division, 
signers and piping 
men in the field converted the heater from screwed con- 
for years. He and ° : 
his men ore at mections to welded construction. Each of 
intense its banks of 1-inch pipes is joined by 
180° TuBE-TuURN Welding Returns. The coils carry 
steam at 200 psi pressure and 388°F. Joints are now , 
permanently leakproof. Coe Veneer Dryer. Welded coils with TUBE-TURN Welding Returns 
TuBE Turns’ Engineering Service is available to help are compact and permanently tight. 


in your piping problems. 


YOUR DISTRIBUTOR of TUBE-TURN Welding Fittings and Flanges 

can serve you promptly. He is backed up by the entire TUBE 

TURNS’ organization. 
COMPACT. Welded piping nests together . . . saves space. These 
condenser lines are for air conditioning system at Lazarus 
Department Store, Columbus, Ohio. 








DISTRICT OFFICES 


New York Tulsa 

Philadelphia San Francisco 
TUBE TURNS, INC., Dept. C-8 Pittsburgh Los Angeles 
224 East Broadway « Louisville 1, Kentucky Chicago ‘Atlanta 


Houston Denver 


Your name 
*tt°and “TUBE-TURN” Reg. U.S. Pat. Off. 


Position 





Company 


Nas of bs TUBE TURNS, INC 
=e + 


Address LOUISVILLE 1, KENTUCKY 


City 
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Fast, Dependable Action 
FEE | from Z4DSCO 


“7; WATER HEATERS 











Hot water! Plenty of hot water! 
3 _ When and where you want it...and at 
low cost! ADSCO Water Heaters are 
dependable sources of hot water in any 
type of plant or building wherever 

there is a steam supply. Use ADSCO 
Water Heaters for space heating, for 
process hot water, or for such general 
service as showers, laundries, dishwashers, 
swimming pools...even for snow melting. 
ie Write today for Bulletin 35-77 on 


Convertors, or Bulletin 35-78 





on Instantaneous Heaters. 


Where storage heaters are 
needed, write for ADSCO 
Bulletin 35-75. 


ADSCO HEATER 


AMERICAN [)ISTRICT STEAM COMPANY, [ NC. 
NORTH TONAWANDA, NEW YORK 
Since (877 





FOR THE DISTRIBUTION AND UTILIZATION OF STEAM, LIQUIDS AND GASES 


QL PE SM Gs 


EXPANSION JOINTS SEPARATORS METERS STEAM TRAPS STORAGE HEATERS STRAINERS 
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grease, etc, and provide a positive ground 
between conduit and connectors, manufac- 
turer claims. Available in straight, 45 and 
90 degree designs, for conduit sizes from 
*. to 14 in. 

Appleton Electric Co, 1701-59 Wel- 
lington Ave, Chicago, III. 


Vertical Action Starter 


821 + New NEMA size 4 vertical action 

P ® starter has maximum polyphase ratings of 
50 hp 220 v, 100 hp 440-550 v. Overall di- 

ION EXCHANGE RESINS _ vronevorinwites tim hie 4 


deep. 
(DOWEX*) Contacts are silver, double-break type. 
Armature has straight-line motion, guided 


"Tas demineralizer, one of the world’s largest, provides 100% at top and bottom. All parts are front 


; ‘ mounted for maximum accessibility, and 
makeup for 1250 psi boilers generating 1,200,000 pounds of contacts may be inspected or removed with- 
steam per hour. Using Nalco ion exchange resins, Nalcite HCR® out disturbing line or load wiring. Up to 8 

. 7 . elec rical j e locks, 0 all ypen, 1 
and Nalcite SAR, silica is successfully removed from the feed- Se ee Ma See ie ie cae 
water —as illustrated by the fact er. Magnet has a built-in permanent air gap. 
that after 75 to 100 concentra- -n.3 ey Magnetic yokes in each are chamber in- 

‘ one . - ofa! crease rupturing capacity well beyond maxi- 
tions, silica content of the boiler cz ast mum starter rating, manufac turer claims. 
water is still /ess than 5 ppm! . Bulletin 8536F. . 
\ pre Square D Co, 4041 N Richards St, Mil- 
In demineralizers large or small, = waukee 12, Wis. 
Nalcite ion exchange resins give A. , : For more data on these items, use post cards 
: ee p. 163. Identify your request with item number. 
top performance. They are chem- - |e 
ically and physically stable for 
long life at top efficiency. Two 
Nalcite anion exchangers .. . 
your choice of SAR or SBR DATA ON 
. are available to meet the SILICA REMOVAL 
conditions of your water supply. A_new edition of Nalco Bulletin 


: . . 57 gives technical data on Nalcite 
Either, used with Nalcite HCR, Salk aad Geen GEE ceca: ees 


offers top quality demineralized changers . . . includes complete 
makeup for high pressure steam up-to-the-minute information on 


silica removal. Write for your 


generators. copy today. 
*Rog. Tiademork of 
The Dow Cnemical Company. 








NATIONAL ALUMINATE CORPORATION 
®) 6222 West 66th Place “ Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 





PRODUCTS e When you use Nalcite resins, you take 
advantage of Nalco’s long and broad experience 854 
in water and process technology. 


Floor Compound 
* Finely ground cellulose fibre Cot- 
tontex absorbs more than 8 times its own 
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You Get Time-Tested | 


Dependability With | 








NAVCO 
ounterpoise® 


The constant load-carrying ca- 
pacity of Navco Counterpoise* 
Pipe Hangers has been proven 
during an extended period of sat- 
isfactory service as the first accu- 
rate and efficient support for high 
temperature piping systems. They 
are being used extensively in 
steam generating stations, refin- 
eries and chemical plants. 

The Counterpoise Hanger is a 
spring-actuated counterbalance. 
An ingenious system of linkage 
transforms the varying force of 
the spring in an accurate mathe- 
matical ratio to produce a load 
supporting effort of constant value 
throughout the entire range of 
expansion travel. 


The design permits great flexi- 
bility of installation and saves 
valuable space in congested areas. 
All parts are ruggedly made and 
have a high safety factor, yet 
excess weight and oversize phys- 
ical dimensions have been avoided 
to hold space and structural load 
requirements to a minimum. 

The Navco Counterpoise 
Hanger is available in 16 different 
frame sizes with load capacities 
ranging from 200 to 16,000 pounds 
and expansion travels up to 12 
inches. For detailed information 
on how you can get dependable 
support with this unique hanger, 
write today for our 12-page illus- 
trated bulletin #153. 


Note above how the flexible top connection 
permits the hanger assembly to fall in line with 
the direction of the load pull, so that horizontal 
travel of the piping has no appreciable effect on 
the hanger operation. The unit may be positioned 
at any angle. This affords flexibility in installa- 
tions where close clearances are a factor. 


* Counierpoise is a trade name of the 
National Valve & Manufacturing Company 


NATIONAL VALVE & MANUFACTURING COMPANY 


3105 LIBERTY 
New York - 


AVENUE, 


Chicago + Cleveland 


PITTSBURGH 1, PENNSYLVANIA 


* Boston «+ Atlanta + Buffalo + Cincinnati 





<= 


“ABRASIVE WEAR 
SHARPLY REDUCED” 


AD 


For longer service in pump casings, 
pipes, fittings and other parts sub- 
ject to abrasion, install castings of 
ABK Metal. A nickel-chrome iron 
of controlled structure, ABK 
Metal is produced only by Amer- 
ican Brake Shoe Co. 


Time after time, on installation 
after installation, reports show 
that ABK Metal is the most eco- 
nomical material for handling ash. 
The ultimate saving on replace- 


QUALITY CASTINGS IN 





ment parts alone is appreciable. 
The saving in maintenance and 
shut-downs may be even higher. 


Extended life of 4 or 5 to 1 is not 
unusual when ABK Metal replaces 
other iron castings—especially in 
those ash handling or disposal sys- 
tems where the most severe type 
of abrasion is encountered. Don’t 
let ABRASION steal your opera- 
ting dollars .. . SPECIFY ABK 
METAL. 


DUCTALLOY 
MEEHANITE 
ABK METAL 


BRAKE SHOE AND CASTINGS DIVISION 


230 Park Avenue, New York 17, N.Y. 


| is made in 5. 7 





More EQUIPMENT NEWS 





Begins on page 154 
weight. Ideally suited for absorbing oil, 
greases, battery acids, gasoline, ete., as 
well as for cleaning hands. 


| Cottontex Mfg Co, Dept 110, 405 E 


Wells St, Milwaukee, Wis. 


Capacitor-Run Motor 


| 802 + Type CAP-2 is a single-phase motor 


that is capacitor-start and capacitor-run. It 
'» and 10-hp ratings, and is 
a I-pole, 220-volt, 60-evcle unit. 


Westinghouse Electric Corp, P O Box 


| 2099, Pittsburgh 30, Pa. 





For more data on these items, use post cards 
p. 163. Identify your request with item number. 





Bin-Level Indicator 

829 + New Bantam Bin-Dicator is de- 
signed to be mounted on the outside of 
thin-walled bins, inside of thick-walled or 
multiple-compartment bins, or suspended 
within bins. Unit has over-all diameter of 
5%4 in., with a 4-in. flexible diaphragm 
that actuates a Micro switch. Back plate 
and counterweight limit diaphragm travel 
to minimum required to actuate switch. 
Bin-Dicator Co, 152-13946 Kercheval, 
Detroit 15, Mich. 


Controller 

855 + New controller is especially adapted 
for cascade control systems and for pro- 
gram control. It has a motor-driven index. 

Unit consists of standard thermometer 
controller plus an index-setting mechanism 
that includes a reversible motor, gear train, 
and two cam-actuated Micro precision 
switches. Motor-driven index travels at a 
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Any product of quality should be depend- 
able when ordinary products fail. Sudden 


LED pressure fluctuations, dirt, scale and 
ee _ 


oo | A 


EE a OLE 


viscous matter prove “fatal” to ordinary 


SHIH pressure reducing valves. 
— The CASH STANDARD TYPE 1000 
VALVE however, is designed to operate 


with complete dependability under the 
most difficult and unusual circumstances. Many of these units have been 
in service over 10 years and have never been taken “out of the line.” 
Truly an EXTRAORDINARY achievement of quality and 


design excellence. 


INSTALL CASH STANDARD ‘‘TYPE 1000°’ VALVES 


CASH STANDARD DECATUR, ILLINOIS 
A.W. CASH COMPANY 











This NEW METHOD 
DRIES AIR 


PRECISELY as you want it 


to control your product's quality 


to prevent condensation on your product or material 


to prevent changes due to moist air in contact with your product 


to protect your material from dampness 


to protect your processing of moisture-sensitive materia) 


to DRY your material or product 


to pack or store your product safe from moisture damage 


to get exact moisture control for the precise atmosphere 


condition you need 


> to provide precise atmospheric conditions for testing 


p> to increase your air conditioning capacity 


p> to DRY large quantities of fresh air from outdoors 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because . .. it re- 
moves moisture as a separate function 
from cooling or heating and so gives a 
precise result constantly and always. 
Niagara machines using liquid contact 
means of drying air have given over 20 
years of service. 


Most reliable because ... the absorbent 
is continuously reconcentrated automat- 
ically. No moisture-sensitive instruments 
are required to control your conditions. 


Most flexible because ... you can obtain 
any condition at will and hold it as long 
as you wish in either continuous produc- 
tion, testing or storage. 


Easiest to take care of because ... the 
apparatus is simple, parts are accessible, 
controls are trustworthy. 


Most compact, taking less space for in- 
stallation. 


Inexpensive to operate because ... no 
re-heat is needed to obtain the relative 
humidity you wish in normal tempera- 
ture ranges and frequently no refrigera- 
tion is used to remove moisture. 


The cl tb -+-no solids, salts 
or solutions of solids are used and there 
are no corrosive or reactive substances. 





Niagara Controlled Humidity 

Air Conditioning 
This method removes moisture from air 
by contact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tion, factors that are easily and positively 
controlled, determine exactly the amount 
of moisture remaining in the leaving air. 
Heating or cooling is done as a separate 
function. 


For complete information write 


NIAGARA BLOWER COMPANY 


Dept. P, 40: Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of United States and Canada 


More EQUIPMENT NEWS 


Begins on page 154 





rate dependent on speed of reversible mo 
tor. Limiting indexes are set manually to 
stop motion of the driven index at pre- 
determined points. 
Minneapolis-Honeywell Regulator Co, 
Industrial Div, Wayne & Windrim 
Aves, Philadelphia 44, Pa. 


FER WAL SCORPORATED 430: ame mast 
MADE US Cat mo BPO 
COMTACTS CLOSE WHY MCRAE we Ow 


Sulit Ciecyer z ‘sa 
SMERGITED ....5. 


whe Dssrs 


Flow Detector 

826 + Detect-A-Flo unit monitors either 
air flows or liquid levels. It can be used 
for any rate of air flow from 1000 to 50,000 
lb per hr per sq ft, is said to respond to 
changes of 1 ft per second or less, depend- 
ing on the flow rate and ambient tempera- 
ture. As a liquid level detector, unit re- 
sponds to changes in level of less than 
0.1 in. 

The detector is installed directly in the 
monitored area, requires no lead lines or 
auxiliary equipment. 

Fenwal Inc, Ashland, Mass. 





For more data on these items, use post cards 
p. 163. Identify your request with item number. 








Electric Dehumidifier 

856 + Moisture Magnet automatically re- 
moves excess water or moisture from air of 
enclosed spaces. Except for an electric 
outlet, no installation is necessary. Unit 
may be placed over an existing floor drain, 
or pails may be used for water collection. 

Units are recommended for operation at 
room temperatures between 60 to 110 F, 
relative humidities from 40 to 100%. Two 
capacities are available—model K10-D has 
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who built the world’s 
Longest cooking tower 


Andy Anderson, a Marley construction 
superintendent, may well point with pride to 

the world’s largest cooling tower installation. Under 
his expert guidance, 55 carloads of prefabricated 
redwood lumber and Marley mechanical equipment 
were efficiently assembled into the giant 
Twin-Flow cooling tower installation you see. 


Andy Anderson is typical of Marley’s 22 construction 
superintendents whose average length of service with the company is 15 years. 
They all know cooling towers from the ground up, know how to get 
the job done efficiently and economically whether you or Marley furnish 
the labor. Each man has a wealth of cooling tower erection training 
and experience that fits him well for his important function in the 
Marley organization. Every member of this group is selected for 
his ability to cooperate fully with your engineering staff. 


Whether you need 100- or 100,000-gallon cooling towers, Marley 
men like Andy Anderson supervise the installation. For com- 
plete details on the many advantages of putting your 
confidence in Marley products and Marley 
people, see your nearby Marley sales 
engineering office. 
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It's the live-spring action and U-shape of the metal plies in 
Ajax Spiralwound Gaskets that permits them to give and take with 
varying pipe line or boiler stresses, to seal joints tight at safe 
bolt loads and utilize the pressures they are sealing against to 


keep them tight under all operating conditions. 


There are types and sizes for all standard flanges and for man- 
holes, handholes and tube caps for all makes of stationary and 


marine boilers, waterwalls, economizers, etc. 


Materials of construction include plated low carbon steel or 
stainless, Canadian or blue African asbestos or chemically inert 
duPont Teflon. 


Sold universally through industrial distributors. Ask your supply 
house or write— 


UNITED | fisrecators oF -tervow & -ne.-F° For THe 
CHEMICAL PROCESS & ELECTRONIC INDUSTRIES 
STATES 


CAMDEN 1 NEW JERSEY 


Representatives in Principal 
COMPANY | Cities Throughout the World 





More EQUIPMENT NEWS 


Begins on page 154 





a 1 hp compressor, model K12-D has a 
144 hp compressor. Units operate on 208 
or 230 v, 50 or 60 cycles, single or 3-phase 
current, and 230 v, de. Bulletin 531. 
Remington Air Conditioning, Div of 
Remington Corp, Auburn, N. Y. 








Plug Valve Operator 

811 + Unit can open or close a 24 in. plug 
valve in two seconds without mechanical 
shock, it is claimed. Plug valve operator 
can be installed on existing 144 to 30 in. 
valves. It may be powered with gas, air, or 
liquid at presures from 60 to 1000 psi. 

The single moving part applies torque 
directly on and about the valve stem like a 
two-handled wrench. Available for manual, 
cyclic, or automatic remote control with 
pneumatic, hydraulic or electric initiation. 

Although principally used on high-pres- 
sure gas lines, unit is readily adaptable to 
industrial plant use. 
Shafer Valve Co, Inc, 2442 W 4th St 
Road, Mansfield, Ohio 





For more data on these items, use post cards 
p. 163. Identify your request with item number. 





Safety Switches 

857 +» New line of standard duty safety 
switches type HCI, is available in ratings 
of 30, 60, 100 and 200 amps, 240 and 600 
2, 3 and 4 poles. Pole unit features an 
are-quenching action that is similar in 
principle to the arc-extinction features of 
circuit breakers. The units have quick- 
make quick-break action, interlocking cover 
and hp ratings, meet NEMA type A 
standards, 

Trumbull Electric Dept, General Elec- 
tric Co, Plainville, Conn. 


V; 


Zeolite Softener Cleaner 

858 + Zeotone is said to clean and tone 
up the zeolite or resin bed in commercial 
or industrial water softeners. Manufacturer 
claims it will loosen iron deposits, silt and 
other material that becomes trapped in the 
softener bed. Cleaner can be used on any 
softener that is regenerated with salt. Bul- 
letin available. 

Calgon, Inc, Hagan Bldg, Pittsburgh 
30, Pa. 
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HALL 


INDUSTRIAL 
WATER 


REPORT 


Hall Laboratories, Inc.—A Subsidiary of Hagan Corporation, Pittsburgh, Pa. 








Volume 1 


AUGUST 1953 


Number 4 








Coal Washer Maintenance 
Costs Cut in Half 


Maintenance costs on the coal 
washer for a big steel plant were 
running as high as $18,000 a 
month when Bill O’Brien, Hall 
field engineer, was consulted. The 
main trouble in the washing proc- 
ess arises when iron pyrites in the 
coal come in contact with air and 
water. Sulphuric acid is formed, 
and plays hob with the equip- 
ment. Drawing on his experience 
with similar situations, Bill pre- 
scribed treatment of the wash 
water with Banox* corrosion in- 
hibitor. Maintenance has already 
been cut in half, unscheduled shut- 
downs have been eliminated, and 
further improvement can be 
anticipated. 
Water is your industry’s most im- 
portant raw material. Don’t waste it. 


Epsom Salt Sales 
Boom in West 


Hall-man Hankison of Denver 
reveals what associate W. C. 
Bennett did to keep a client 
happy. 

A new 1500 psig boiler filled 
with raw water required fast silica 
reduction. No magnesium com- 
pounds were available at the plant 
for the purpose, so Bennett went 
to a drugstore and asked the clerk 
for five pounds of Epsom Salts. 
The clerk looked startled, the 
order was repeated, and the sale 
made. 

Only five pounds wasn’t enough. 
So the next evening he returned 
to the drugstore for an additional 
five pounds. 

This was too much for the clerk, 
who braced himself firmly, looked 
Bennett squarely in the eye, and 
said explosively, ““What FOR?” 





and Sigma Xi. 





Lamme Medal Awarded Dr. Hall 


The Benjamin G. Lamme medal, one of Ohio State’s top honors, 
was awarded to Dr. Ralph E. Hall at the spring quarter com- 
mencement exercises. Dr. Hall received the award for meritori- 
ous achievement in engineering. 

Said the Ohio State Lantern in announcing the award, “Not 
only is Dr. Hall credited with the development of water condi- 
tioning into an exact science based on sound scientific principles, 
but his contributions to the entire power industry are considered 
invaluable. Today the Hall system of boiler water treatment 
is practically standard throughout the world.” 

From its founding in 1926, until his retirement in 1950, Dr. 
Hall was director of Hall Laboratories. He still serves as a 
consultant to Hall Laboratories on both research and develop- 
ment problems in their work as water consultants to industry. 

Dr. Hall is the author of 64 papers, and some 54 patents have 
been issued on Hall processes. He is a member of the American 
Chemical Society, the American Society of Mechanical Engi- 
neers and two national honorary societies, Phi Beta Kappa 








HALL LABORATORIES, INC 
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CONSULTANTS ON PROCUREMENT, TREATMENT 


| | 


USAGE AND DISPOSAL OF INDUSTRIAL WATER 


Report Shows Scope of 


| Hall Service 


The following extracts from a 
recent report of Basil Welder, 
Hall Service Engineer, demon- 
strates what is meant by “Hall 
Plant-Wide Water Service.”” The 
Hall Service Engineer is not only 
informed on industrial water but 
is also alert to the many factors 
of operation and layout which 
affect results. 


| » Persuaded steel plant to make 


mechanical changes in open-hearth 
door frames to improve cooling. 


> Located leak of clay slip into 


condensate return system of 
ceramic plant. 


> Introduced Hagafilm* for con- 
trol of corrosion in condensate 
return system of glass plant. 


>» Established system for treating 
water in five air-conditioning sys- 
tems in large department store. 
>» Recommended special filter to 
plant manufacturing compressed 
gases, reducing oil in condensate 
to insignificant level. 


>» Used Burosil* in boilers of syn- 
thetic-fuels laboratory to get rid 
of sludge through precipitation 
of magnesium. 


>» Prepared survey of alternative 
systems of primary treatment of 
feedwater for new boilers of steel 
plant. 


Industrial Water Problems 
Require Special Handling 


There are no “‘stock answers’’ to 
industrial water problems, for in- 
formation, write, wire or call Hall 
Laboratories, Inc. 


***Banox,”’ “‘Hagafilm’’ and ‘‘Burosil’’ 
are registered trademarks. ‘‘Hall Sys- 
tem’’ is registered as a service mark 
by Hall Laboratories. 
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| AFor Removing Water from 


» 
Boiler Room Pits... 


Goulds 


~ Vertical Centrifugal Pumps 





se enema tC 
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Q Unit complete with float and 
automatic switch which starts 
and stops pump according to 
levels in the pit. 

2) Permanent alignment of upper 
and lower bearings is assured by 
welding together the cover plate, 
supporting column and dis- 
charge pipe. 

8 By-passing water through casing 
ports equalizes pressure on both 
ends of bearing bushing, pre- 
vents flow of liquid through bear- 
ing and assures retention of lu- 
bricant over long periods of time. 
Shaft and impeller can be 
adjusted axially without disman- 
tling any part of the pump. Up- 
per bearing and bearing housing 
are assembled as a unit with 
shaft and impeller. 


For complete information contact 
your nearest Goulds distributor 
or write for Bulletin 726.1. 


MEMBER 


This Goulds sump pump (Fig. 
3047) is widely used for remov- 
ing water from pits in boiler 
rooms and powerhouses. Pump 
itself is submerged in pit and 
connected to motor by vertical 
shaft. There is no suction pipe. 

Pump is built in four sizes 
for pit depths from 3 to 20 ft. 
Capacities 10 to 650 G.P.M. 
Heads to 65 ft. 





Other GOULDS PUMPS 
for power applications 


pt 
yaa tT er Th<Pe* i / : 


GOULDS Fig. 3360 


High pressure multistage 
trifugal. Capacities to 2250 
G.P.M. Heads to 3050 ft. Bulle- 


tin 722.5. 


GOULDS Fig. 3450 


These double-suction, single- 
stage Goulds centrifugals will 
handle upto 15,000 G.P.M. Heads 
up to 500 ft. Send for Bulletin 


721.2. 


GOULDS Fig. 3650 


**Close-eupld”’ single-stage cen- 

ugal for general industrial 

Capacities to 2000 G.P.M, 
Heads to 400 ft. Bulletin 710.1. 











PUMPS INC. | 





WATER GAGES 


After disassembly of a gage, carefully 
inspect all parts that will be used again 
in gage. For hody 
that takes a gasket must be thoroughly 
cleaned so new gasket has a good sur- 
face against which to seal. Don’t damage 
gasket seat in any way. 

Clean threads and 
with high-temperature lubricant (a high- 
grade mineral oil). Don’t use graphite 
on a gasket surface when reassembling 


Continued from page 84 





instance, a groove 


cap-screw paint 


gage. Carbonization and build-up may 
occur at high temperature when graphite 
is used. 

Don’t reuse mica, glasses or gaskets. 
Though glass may look perfect it may 
have lost some of its original properties. 
Leave new gage parts in their protective 
wrapping until they can be immediately 
assembled in gage. If gage manufacturer 
gives preheat instructions for gaskets, 
be sure to follow them. 

Keep all metallic objects away from 
glass before and after assembly. Adjust 
glands on gage valves to prevent leak- 
age but do not tighten excessively. Lubri- 
cate stem and yoke bushings period- 
ically. Keep valves wide open. 

Choosing Gage. Before deciding 
which gage is best for your job, check 
with the manufacturers. They can sup- 
ply a list of plants near you that use 
their gages under similar conditions. 

Look at the design from an engineer- 
ing standpoint. Your experience gives 
you a good lead on whether the gage 
will do the job. Compare your choice 
with others suitable for the same work. 

Once you've chosen the gage, specify 
the exact unit you want, or pass your 
recommendation to your planning group. 
consulting engineer or boiler manufac- 
turer. They'll particularly 
your recommendation because they know 


appreciate 


it is based on down-to-earth experience. 


WITH OUR READERS 


Continued from page 5 





it's Volume X in which the editorial ap 
peared. At that time, Power ran yearly 
volumes, as we do today, so there’s another 
indicator pointing to 1880 as the starting 
date of the parent paper, Steam. 

When we began to dig into what 
shapes up as a nice little mystery, we 
found that while our library of Power is 
complete back to the beginning, we don’t 
have the early issues of Steam. And we 
found that the first POWER is 
labeled Volume I1V—still another trail lead 
ing back to 1880 rather than 1882. 

If Power is older than we think, we 
want to knew about it. So if you can help 
nailing down the facts, we'll be 
grateful. And we have in mind a real re- 
ward for the reader who first comes forward 


now 


issue of 


us in 


with the evidence.— Fd. 
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"SAIRSET 


For the past 28 years, 'SAIRSET has been 
recognized as the finest quality air-setting, high 
temperature bonding mortar on the market. 

It forms a thin, airtight joint and bonds all types 
of firebrick into a one-piece unit at all 
temperatures. The high refractoriness of ‘SAIRSET 
guards against fusion or softening of the joints 
... increasing the service of the firebrick. 


A. P. GREEN 


BONDING MORTARS 


ADD EXTRA LIFE AND 
PROTECTION TO FIREBRICK LININGS... 
REDUCE DOWN-TIME 


atiet ote isk alae Ree ia oe 


KD-2 

An air-setting, high temperature bonding 
mortar that will not fuse or soften in the joints. 
KD-2 develops excellent plasticity and 
workability immediately on mixing — no long 
soaking period required. Gives maximum 
protection because it does not shrink... there 
are no cracks for flame and slag to attack. 
KD-2 is shipped dry and will not freeze, 
deteriorate or lose its working and bonding 
characteristics in storage. 


DIAMOND-JO 


A dry, heat-setting high temperature mortar 
_ for laying firebrick. DDIAMOND-JO is free from 

joint shrinkage or expansion... provides 

strong airtight joints at high temperatures... FOR SPECIFIC 
recommended for temperatures above RECOMMENDATIONS, 
2000° F. It is ground extremely fine . . . without obligation, on 
makes thin brick-to-brick joints. your refractory problems 
or requirements, call your 
local A. P. Green distributor 
..«he is listed in the yellow 
pages of your telephone 
directory ...or write direct. 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U. S. A, 

In Canada 

A. P. GREEN FIRE BRICK CO., LTD. 
Toronto 15, Ontarica 


~~. 
DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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| DIESEL GOVERNORS 


Continued from page 87 





no load, both set their fuel controls for 
half load because they are running at 
5% overspeed. Each engine continues 
to carry its proper share of the com- 
mon load. 

But if governors have different speed 
droops, say 5% for one engine, 10% 
for the other, load will not be equally 
shared. For instance, if a load decrease 
speeds up both engines 5% as before, 
first engine’s governor cuts off all its 
fuel so no power is delivered, while 
second engine will develop half power. 
Governors of engines connected together 
must have equal speed droops if each 
is to automatically take its correct share 
of a varying common load. 

Adjustable Speed Droop. Usual me- 
chanical governors have fixed and fairly 
large speed droops. So if two or more 
engines have different makes of mechani- 

. 2 e ° 
Original cal governors, their speed droops will 


probably differ considerably. If the 


— 2 
installation engines are coupled to a common load, 
they will not take their proper share 


. 
or extension when it varies. 
© 20 Nonisochronous hydraulic governors 
of existing 


have inherent permanent speed droop, 
' which is generally adjustable (Fig. 6 
eating piants= & a. g. ° 
p 100, May). Such governors, when 

fitted to coupled engines, may be 


© ete: 


aT 


veya 


4 adjusted for equal droop to give correct 
| ervice load sharing. This generally requires 
a speed droop of 2 or 3%. Since speed 


droop is always present in such gover- 


nors, they will not keep constant fre- 


8 / quency in ac-generating plants. Conse- 
iS | w4 8 an quently, electric clocks will not keep 
* accurate time unless a watch engineer 
or automatic device frequently corrects 

all engine speed-adjusters. 
Isochronous hydraulic governors with- 
out speed droop (p 82, June) work well 
at your service to help you plan and to complete your on engines running singly. But they 
burner installation. are unsuitable for coupled engines be- 
cause absence of speed droop prevents 


Wherever you are, whatever type of burner your speci- 
fications call for...a capable Ray Franchised Dealer is 


Ray dealers are part of a team which has been grow- 


Pee as . ee proper load sharing. 
ing in size and efficiency for 81 years. Modern facilities 


So, isochronous hydraulic governors 

and techniques combine with experience to provide the with adjustable speed-droop attachment, 

best oil burner service you can buy. That is why today Fig. 2, 3 and 4, find wide use in mul- 

“Every third rotary oil burner in service is a Ray”. tiple-unit ac-generating plants. Because 

é ; their temporary speed droop gives them 

stability, the permanent speed droop 

can be made quite small and still give 
Rely on your Ray Dealer—yow'll find his name in the yellow good load sharing. 

pages of your telephone directory. . . Also, such governors permit parallel 

operation at constant frequency. Gov- 

There is a Ray Burner for every purpose from 3 to ernor of one engine is set for zero speed 

1,000 H. P. firing oil, gas, or gas-oil combination. droop (isochronous), and all other gov- 

ernors are given equal speed droop of 

sufficient amount to insure correct load 

sharing. Load changes are automatical- 

iL BU RNER co ly taken by engine with isochronous gov- 

0 bd ernor, which runs at constant speed. 

This compels other engines to maintain 

their same speeds, so electrical fre- 

quency of plant stays constant. In this 


Contact the Ray Dealer nearest you and take advan- 
tage of this complete engineering and installation service. 


1301 San Jose Avenue - San Francisco 12, California 
Atlantic Seaboard Div. + 629 Grove St. Jersey City 2, NJ 
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Yates Plant at Whitesburg, Georgia, was dedicated 
in October, 1952. 





McManus Plant near Brunswick, Georgia, went into Hammond Plant near Rome, Georgia, will go into service late in 1953. 
service in November, 1952. 


.. theyre using 
our valves at 
Georgia Power 


Newest in their growing chain of giant power 

plants for expanding service in Georgia are 

these three plants. Indicative of their builders’ 

desire to assure maximum dependability is 

their selection of OIC Valves for these plants. 
Every OIC Valve is precision-engineered and 

precision-made to give longer, trouble-free service at 

no extra cost to you. OIC offers precision-application 

help in selecting valves best suited to each job. 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 


FOUNDED 1883 


A LV E S . . . FORGED & CAST STEEL, IRON & BRONZE 


POWER * AUGUST 1953 





product 





will continue 
to buy R-P eC iron valves... 


@ Because quality materials and high stand- 
ards of workmanship insure long life and satis- 
factory performance. 


the Complete 
R-P&C line 


DIESEL GOVERNORS 


Continued from page 194 








R-Pa&C manufacturing controls from foun- BRONZE 
dry to final test, together with the many years IRON 
of accumulated experience of the workmen, CAST STEEL 
are responsible for this high quality. FORGED STEEL 
You get fine-grained, sound castings when BAR STOCK 
you buy R-P&C Iron Body Valves. You get 
rod stock stems which have higher tensile strength. And you get 
the added strength of reinforcing tie ribs between bonnet and end 


flanges, plus ease of servicing because of separate yoke cap con- 
struction. 





@ All these features are yours, at no 
extra cost, when you buy R-P&C Iron 
Body Valves. See your local R-P&C dis- 
tributor today or write us at Reading, Pa., 
for further information. 


, | R-Pac VALVE DIVISION 
| AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 


Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 


arrangement, engines with speed droop 
deliver constant output. Therefore, en- 
gine with isochronous governor must 
have enough capacity to take all load 
changes. 

Variable-speed governors are used 
where operator must be able to change 
engine’s speed while it is running. Out- 
put of pumps and compressors is varied 
efficiently by varying the speed. Gover- 
nors of this type not only make speed 
changes easy; they also keep engine un- 
der governor control at the speed opera- 
tor selects. 


DEMINERALIZATION 


Continued from page 91 





members inside the multiport body 
should have soft rubber disks that can 
be compressed against the seats to be 
absolutely drop-tight to avoid any leak- 
age. The slightest leakage would con- 
taminate the final effluent. 

Regeneration Equipment. Various 
schemes of measuring the amount of 
regenerant and controlling its dilution 
have been used. The trend is away from 
dilute-acid tanks because they raise the 
problems of corrosion and leakage. You 
can store strong acid economically in 
tank cars, and drop a gravity line from 
there into a strong acid-measuring tank, 
using probes to control the volume of 
acid introduced. Pumps either of the 
reciprocating or centrifugal type intro- 
duce the acid from these measuring 
tanks into the cation unit being regen- 
erated. You can then mix raw water 
for dilution with the strong acid on the 
discharge side of the pump. The flow 
rate of strong acid and of dilution water 
should be automatically controlled, to 
accomplish the desired strengths, es- 
pecially for the 4-step regeneration tech- 
nique. 

For the anion unit, caustic soda in 
liquid form can also be stored in large 
tanks for the larger plants. This caustic 
soda usually comes in a strength of 50%, 
and can be dropped by gravity into a 
measuring tank operated the same way 
as for the acid. Dilution control, too, 
follows the same procedure. In addition, 
you can locate a steam heater in the 
caustic lines with a_ thermostatically 
controlled steam valve to maintain a 
95-F temperature in the final diluted and 
heated caustic-soda solution. 

Fig. 5 gives a flow diagram of one 
case where even the regenerant-measur- 
ing tank has been omitted. In this case 
the acid and caust’c soda pump directly 
from large storage tanks through ratio- 
control equipment into the unit being 
regenerated, 

(Continued on page 198) 
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COCHRANE WATER CONDITIONING 
STARTS WHERE NATURE STOPS 





3 DEMINER aot | 


‘ 


Cochrane Demineralizer Installation at Penn- 
sylvania Electric Co., Erie, Pa.— Gilbert 
Associates, Inc., Engineers, Reading, Pa. 





e@ To supply high quality water for boilers operating at 1250 
psig the Pennsylvania Electric Company installed a Cochrane 
Automatic Demineralizer in their Erie, Pa., Power Station. 
Designed for silica removal, this unit handles 400 GPM 

in preparing make-up for the boilers. 


Demineralization is one of many ‘‘water problems’’ Cochrane’s 
engineers solve every day. Water softening, dealkalization, 

and deaeration are others—all complex—all requiring expert and 
specialized knowledge. Whether for process or boiler feed water 
Cochrane can supply the answer to your particular problem, 
backed by 90 years’ experience in solving industrial water 
conditioning problems. You’ll be sure of unbiased 
recommendations because Cochrane designs and builds all types 
of water conditioning equipment. 


cochrane 


COPFrP. 3106N. 17th Street, Philadelphia 32, Pa. 


offices in 29 principal cities 
In Canada: Canadian General Electric Co., Ltd., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City 
In Europe: Recupevation Thermique & Epuration, Paris 


a Bb col GM WH, LES 
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Hot Process Softeners ¢ Deaerators ¢ Dealkalizers « Demineralizers « Reactors e Continuous Blow-Off « Specialties « C-B System 





(JARLOCK 


Main Factorie’s in 
Palmyro, N. Y 


This is GARLOCK’S / 


3-Dimensional Picture 


/ / 


The Garlock representatives—112 of them—selling Gar- 
lock products and nothing else—making periodic calls on 
your plant—offering you the most complete line of 
mechanical packings manufactured by any company. 
These men are trained, experienced and, through inter- 
change of information throughout the Garlock organiza- 


tion, conversant with your mechanical packing problems. 
/ 


Twenty-three offices and three branch factories—with 
stocks of Garlock products—situated in most principal 
cities throughout the United States—convenient to you 
for prompt shipments and competent service. 

/ 


Factories, laboratories, service engineers, resident engi- 
neers and pilot plant at Palmyra, New York—with back- 
ground of sixty-six years’ experience in the manufacture, 
application and development of superior quality mechani- 
cal packings—GARLOCK—The Standard Packing of 
the World. 
/ 

This is the Garlock picture—unique in the mechanical pack- 
ing industry. Take full advantage of it. Itis yours for the asking. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham e¢ Boston 
Buffalo e Chicago ¢ Cincinnati e Cleveland e Denver e Detroit e Hous- 
ton @ Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N. Y.) 
Philadelphia ¢ Pittsburgh ¢ Portland (Ore.) ¢ Salt Lake City e San 
Francisco e St. Louis ¢ Seattle ¢ Spokane ¢ Tulsa. 


Branch Factories: Birmingham ¢ Denver ¢ San Francisco. 


In Canada: .The Garlock Packing Company of Canada Ltd., 
Toronto, Ont. 


LPN, 
. ® 3 
PACKINGS, GASKETS, OIL SEALS, 


MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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Vacuum Deaerators. Where the de- 
mineralized water passes through some 
heat-exchanging equipment so its tem- 
perature increases, it may be advisable 
to remove the dissolved oxygen to min- 
imize steel-piping corrosion, etc. A vac- 
uum deaerator, Fig. 5, instead of the 
usual degasifier does the job well. 

Instrumentation. Excess acid in the 
regeneration of cation units must be 
rinsed out before the run starts. But 
you need help in the way of instrumen- 
tation to tell the exact end of the rinse. 
When the actual acidity present ap- 
proaches the theoretical mineral acidity 
equivalent to the sulfates and chlorides, 
then you have reached the ideal point 
to start the cation-unit run and have the 
acidity remain fairly constant until the 
end of the run. At that point where 
the run should end, the acidity decreases. 
which means that the pH rises, Fig. 4, 
and the conductivity decreases because 
of the fall in the acidity. This conduc- 
tivity is frequently easier to measure 
than pH. A solubridge conductivity in- 
dicator furnished with each cation unit 
serves this purpose in fine fashion. 
Equip it, though, with extra cells so the 
strength of the acid introduced during 
regeneration can be measured on this 
indicator. 

Excess caustic soda required in the 
regeneration of anion units must also be 
rinsed to waste. Since caustic soda has 
a high conductivity. it shows up on the 
conductivity solubridge indicator. With 
a desired starting point, say of 3 ppm 
of total electrolyte, its equivalent, 15 
micromhos of conductivity, is marked on 
the solubridge indicator and when that 
valve is approa ‘hed it is time to end the 
rinse. During the run the conductivity 
decreases still further, and at the end 
the conductivity rises as the electrolyte 
breaks through. 

But, silica usually breaks through 
first. Unfortunately its conductivity is 
very low and, therefore, its break- 
through may escape the conductivity 
indicator. As a result, you make silica 
tests toward the end of the run and 
watch for the break-through, Fig. 6. 

One possible warning of silica break- 
through can come from submerging a 
sampling point about halfway down in 
the anion bed, and running this sample 
continuously through a solubridge indi- 
cator. Conductivity increase, at this 
halfway sample point, may be synchron- 
ous with silica break-through from the 
bottom ‘of the bed. 

It pays to put in suitable flowmeters 
on the individual uni's so you know the 
total water treated by each unit. When 
you pair a cation and an anion unit and 
regenerate them at the same time, one 
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Etiwanda Steam Station of Southern California Edison 
Company, located in the fast-growing Fontana District 
near Los Angeles, has an initial capacity of 250,000 
kw. It was designed and built by Stone & Webster 
Engineering Corporation, in collaboration with the 
client’s engineering department. 


Etiwanda Steam Power Station was designed 
for efficiency, ruggedness, simplicity — and 
economy. 

The station, largest in the country to use 
cooling towers for circulating water, is almost 
entirely “outdoors”. This and other features of 
the design have achieved outstanding econ- 
omy in plant cost combined with high 
thermal efficiency and mini- 


mum operating costs. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 








in an 84-inch Morris Vertical 
generating plant of Dow Ciemicat COMPANY, 
The pump was built by —’ 

Works, Baldwinsville, N.Y. 


Texas. 
Morris Macuine 


\ elas« Oo, 


discharge head of 10.5 feet. It will operate in 
brackish water taken from the Gulf of Mexico. 
Because of Dow's experic nee with these cor- 
S” Monel for 
the impeller as a precaution against costly 
And for added protection, they 


rosive conditions they selected * 


shut-downs. 
also specified centrifugally cast pump 
sleeves of Monel. 








Largest ‘’S’’ Monel Pump Impeller ever cast 
Inco’s foundry. This 3,023-pound impeller is installed 


and is capable of handling 120,000 gpm at a cael 


at 


Axial Flo pump, at a 


an extra-hard casting alloy 4 
for parts subject to 

the severe conditions 

of power plant service 


A time usually comes when vou need a corrosion- 


resisting alloy of above-average strength and 


hardness. 


*® Monel. 


Then it pays to remember “S’ 


This member of the Monel family is one of the 
strongest and hardest of the non-ferrous alloys 


available in cast forms. Because of its hardness, 


of course, “S” Monel is highly resistant to abra- 
sion and erosion. What’s more, it combines the 
excellent corrosion-resistance of Monel with two 


particularly valuable features: 


— extra hardness at high temperatures 
— resistance to galling and seizing 


Worth keeping in mind, too, is that “S” Monel 


maintains a hardness nearly as great as heat- 


treated steel. Temperatures as high as 1000°F. 


have but slight effect on its hardness. 


And “S” 


extensive machining operations are 


Where 


called for. 


Monel is machinable as cast. 


the casting may be annealed. Age-hardening later 


will develop maximum hardness. 


It is this combination of exceptional proper- 
ties that makes “S” Monel so useful in valve dises 
and seats, wearing rings, bushings, sleeves, ejector 


nozzles, pump liners and impellers. 


In your own plant, there are probably many 
places where Ineo-Cast “S” Monel parts could 
contribute to the improved performance of parts 
subject to high stress, and 
You 
Monel 


simply 


high temperature 


severe friction under corrosive conditions. 
can get complete information on “S” 
and assistance on actual problems. too 
by writing to Inco’s Technical Service Section. 

It is advisable to place equipment orders with 
your supplier well in advance of scheduled use. 
Distributors of Inco Nickel Alloys ean supply the 
latest 


house and mill. 


information on availability from = ware- 


ANON THE INTERNATIONAL NICKEL COMPANY, INC. 
Fm an 


67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys — 


MONEL® « 


“R'® MONEL ¢ ’'K 
INCONEL® ¢ INCONEL ‘’X”’ 


‘® MONEL ° 
R « INCONEL’ 


RR MONEL « “'S’°® MONEL 
“R ¢ INCOLOY® « NIMONIC® ALLOYS 


NICKEL ¢ LOW CARBON NICKEL « SURANICKELE 
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How to Burn Multiple Fuels erricientiy 


When switching from one fuel to another or burning more than With the Hays Magno-Therm Oxygen 

one fuel at the same time, you can realize large savings with Recorder you get: 

a continuous indication of Oxygen content in your flue gas— ®@ Continuous, highly accurate indication and 

because Oxygen and Oxygen alone gives you an undistorted recording. 

picture of the amount of excess air present. ®@ Complete compensation for temperature and 
This fact is borne out by the graph showing the relationship of pressure effects. 

excess air to COz and Oz in the flue gas of five common fuels. © Freedom from chemicals or hazardous fuel 

While the O2 curves nearly coincide (especially in the important burning in the analyzing process. 

30% excess air range) the COz curves diverge widely. © Swift, sure electronic operation. 


Large savings possible © ccce] covccccccccccccccccccccceccceccecccccccccceeee 
This deviation was costing a medium sized refinery in Michigan 
$35-40 per day in boiler room fuel costs. Burning a combination stomatic Combustion Contro 
of oil and gas they found that a combustion control system to 01 s ¢ Hoys-Penn Flowmeters 
handle their multiple fuel firing conditions would cost more than ponemenionnrate: wha 
their small boilers. Combustion Test Sets + COz Recorders 
With the purchase of a Hays Magno-Therm Oxygen Recorder, 
they found that they were able to reduce fuel costs enough to pay 
for the instrument in 40 days. 
Oxygen and Oxygen alone gives you an undistorted picture of 
the amount of excess air present. 


% 
; If you are facing the problem of multiple fuel 
combustion, you will want a detailed copy of this 
O2-CO2 Comparison Graph as well as Hays Bul- 
letin 52-829-56 — describing the Magno-Therm 
Oxygen Recorder. Write for this free information. COMPORATION 


MICHIGAN CITY, 3 INDIANA 
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WHY 
INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


WALLACE & TIERNAN 


COMPANY, 


INC. 
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integrating meter on the inlet to the 
cation unit can serve for both units. In 
larger plants you'll find a recording 
flowmeter both on the common inlet and 
outlet of the demineralizer. The differ- 
ence in water that these two meters in- 
dicates shows amount of waste water. 

Recording conductivity meters, also 
desirable on the common effluent, have 
a contactor to sound an alarm when the 
conductivity rises above the desired 
limit. In addition, they may have several 
cells to test influent as well, where it is 
variable in composition, so the operator 
can determine the expected total gallons 
between regenerations. 

Recording pH meters on the final out- 
let, installed with a contactor, also 
sound an alarm if pH drops too low. 

Precautions. 1. When you use degasi- 
fiers in a dusty location, put air filters 
on the air-blower suction to avoid con- 
taminating the anion bed. 

2. Where organic matter appears in 
appreciable amounts in the raw water, 
eliminate it as far as possible, to avoid 
contaminating the anion bed. 

3. When you encounter high amounts 
of nitrate in the raw water a 3- or 4- 
bed system, using Rohm & Haas IR-45, 
or Nalcite WBR, will remove the ni- 
trates when regenerated with caustic 
soda. This solution saves operating costs 
and protects the important final silica- 
removal unit. 

4. Always regenerate the anion unit 
with demineralized water or cation ef- 
fluent to avoid precipitating hardness on 
the anion resin. 

5. Specify the so-called “rayon” rather 
than the “bottoms” type of caustic soda. 
It is relatively iron-free and avoids con- 
taminating the anion resin. 

6. Allow at least 24 hours for runs 
between regenerations to assure the 
highest quality of average effluent 
throughout the day. 

Properly run 2-bed demineralizers 
produce final effluents, averaging 1 to 
2 ppm of total electrolyte, and 0.05 to 
0.1 ppm of silica. The endpoints are 
usually double these figures. 

Mixed-Bed Demineralizing. A devel- 
opment of Rohm & Haas, about 1950, 
consists of placing both cation and anion 
resins in a single shell and mixing them 
together by air. At the end of the run, 
backwashing classifies the cation and 
anion resin particles hydraulically. The 
lighter anion bed rise to the top and 
the heavier cation bed drops to the bot- 
tom so they can be regenerated sep- 
arately in place. A screened collector- 
pipe system goes in at the interface 
between the two beds. A regenerant 
pipe system distributes the caustic soda 
above the anion bed and passes it down- 
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Simplest, most reliable 


system for “conscious” control 


of the synchronous motor 


* 
PFFR is a popular abbreviation for the Polarized Field Frequency Relay system of 
synchronous motor control, invented by E-M and generally considered to be the simplest, 
most foolproof and most completely effective starting and synchronizing system available, 


@ It’s so simple...a reactor, and a relay with two 
small coils do your synchronizing easily, automati- 
cally and right. No fussy, complicated mechanisms 
to get out of order... PFFR has few parts, is 
easy to understand, requires only routine attention. 

PFER is sensitive to the electrical condition of 
the motor field winding during starting . . . field 
excitation is applied at the proper rotor angle for 
maximum synchronizing torque with minimum 
current inrush. PFFR Control is “‘conscious”’, 
interpreting best motor speed and rotor position. 
Motor pulls in step without pole slippage or 
“bumping”. 

And should the motor pull out of step in oper- 
ation because of undervoltage or overload condi- 


tions, PFFR reacts to remove field excitation. 
When time delay undervoltage protection and 
automatic unloading are provided, PFFR will 
automatically re-synchronize motor when voltage 
is restored or peak load is passed. 

To get the best operation from your synchronous 
motors, specify E-M PFFR Synchronous Motor 
Control. It’s a product of long, specialized experi- 
ence. Your nearest E-M sales engineer can give 
you complete information on synchronous motor 
controls and protection systems. And write for 
your copy of “The ABC of Synchronous Motor 
Control”. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


ORIGINATORS OF 


Automatic Synchronous Motor Control 
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DUAL CONTROL means ECONOMY 


with NATIONAL AIROIL Universal Registers 
AND TYPE “‘S-A-L”’ OIL BURNERS 


...and economy means that you get better performance 
with NATIONAL AIROIL Universal Registers be- 
cause they have a dual feature for controlling air 
volume independent of turbulence. Air vanes can be 
instantly reversed to change direction of turbulence 
while air volume is separately regulated by a refractory 
faced disk control. Both adjustments can be made 
while the Type “S-A-L” Oil Burner is firing. 

Another “dual advantage” of NATIONAL AIROIL 
Universal Registers is that they are equipped for dual 
fuel firing of gas and oil. 

Universal Registers with Type “S-A-L” Burners are 
available in three (3) sizes . . . capacities up to 60,000 
lbs. of steam produced per burner per hour. Write for 
Bulletin 51. 


NATIONAL A/ROIL BURNER INSTALLATION 
BRITISH AMERICAN O/L COMPANY 


NATIONAL AIROIL BURNER CO., INC. 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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ward through this bed and out through 
the interface collector to waste. Sim- 
ilarly acid regenerates the cation bed 
upward, and goes out through this in- 
terface system. To avoid caustic soda 
reaching the cation bed or acid reaching 
the anion bed, small streams of demin 
eralized water are passed countercur- 
rent to the direction of regenerant and 
out through the interface system. 

A perforated screened plate at the 
bottom with fine openings serves as the 
usual underdrain system for small and 
medium-sized units. This screening un- 
der the resin beds, substitutes for any 
granular subfill that may contaminate 
the effluent. 

Results, as far as total electrolyte go. 
are superior to the 2-bed system, with 
an effluent having only 0.1 to 0.2 ppm of 
total electrolyte. The reason is that the 
mixed bed is in effect a number of sep- 
arate 2-bed systems in series because an 
anion resin particle lies alongside a 
cation-resin particle and removes the 
acid it produces. Cation leakage is prac- 
tically eliminated. 

This extremely low electrolyte seems 
important for certain delicate industrial 
applications, but we feel it is of minor 
significance for boilerfeed makeup 
water because supplementary chemicals 
such as sulfite, phosphate, usually added 
for boiler protection, build up the elec- 
trolyte content. There is a difference of 
opinion as to whether the silica is lower 
after the mixed-bed than after the 2-bed 
system. 

Mixed-bed disadvantages are: 

1. You need a crystal-clear influent 
because any turbidity accumulates in 
the bed and does not backwash out with- 
out washing out the lighter anion par- 
ticles. In 2-bed systems the cation bed 
protects the anion bed, and suspended 
matter can be more readily backwashed 
out. 

2. The influent must be iron-free to 
avoid iron contamination of the anion 
unit. 

3. Some of the ion-exchange particles 
do not completely separate after back- 
washing, and hence regenerant does not 
reach them so the resin capacity suffers. 

4. Operating cost is usually higher, 
especially with an appreciably alkaline 
raw water. In these cases you install 
a cation hydrogen exchanger followed 
by a degasifier ahead of the mixed-bed 
unit. And this increases the investment. 

But mixed-bed units are going in. 
Hartford Electric Co, at Hartford, 
Conn., is one illustration and results 
may be available soon. They may prove 
economical for raw-water cases of fairly 
low total dissolved solids and particu- 
larly low alkalinity. 
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CONTROL PIPELINE MOTION 


this dependable, maintenance-free 


space-saving way 


with 


FLEXON 


EXPANSION 
JOINTS 


connvoate® 
‘:1KOw | SRPANSIO® - 





Flexon identifies 
CMH products that 
have served industry 
for over 50 years. 
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Complete specifications 
on expansion joints to 
meet your needs are 
given in the new Flexon 
Expansion Joint Bulletin. 
Write for your copy to- 
day or see Flexonics Ex- 
pansion Joint Catalogs 
in Sweet's, Chemical En- 
gineering Catalog and 
The Refinery Catalog. 


Flexonies oor 1301 $. 





Flexible metal hose 


6” 1.D. Flexon dual controlled 
flexing expansion joints on 
300 psi steam lines and 3” 1.D. 
dual Flexoniflex units on con- 
densate return line. 


Eliminate the dangers of pipeline motion easily and 
permanently by installing Flexon Expansion Joints. 
These units are compact and easily installed. They can 
not leak and require no packing or maintenance of any 
kind. Just install them and forget them. 

Flexon Expansion Joints are offered in three types— 
Free Flexing in copper or stainless steel for pressures 
to 30 psi—Controlled Flexing in copper or stainless 
steel for pressures to 300 psi—High Pressure Flexoni- 
flex units in stainless steel for pressures to 5500 psi. 
All stainless steel pressure carriers withstand tempera- 
tures to 800° F. (1600° F. with special alloys). Copper 
models pressure and temperature rated according to 
code. All models are suitable for handling radial, axial 
and/or lateral pipeline motion. 

Write for the name of your nearest Flexon represent- 
ative. 


EXPANSION JOINT DIVISION 


Expansion joints . Metallic bellows 


Aircraft components 





THIRD AVENUE » MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


In Canada: Flexonics Corporation of Canada, itd., Brampion, Ontario 
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is 
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oil-itis 
increasing 


your 


Here is a new treatment for solving your heat transfer 
problems that is as revolutionary as a new wonder 
drug. It stops coil-itis* cold . . . It eliminates the 
many troubles that have plagued industrial heating 
and cooling practices due to the use of old-fashioned, 
outmoded pipe coils. This revolutionary new unit, 
called a Platecoil, heats or cools 50% faster and 
takes 50% less space in the tank. It simplifies 
maintenance and saves hours of downtime. 


Write for bulletin P79 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS COOL At the K-D Manufacturing ‘Company, 
QUENCH OIL TANK Platecoils are proving more efficient, yet 


cost only 1/3 as much to install. Ask about 


FOR Vy THE COST other case histories, 


BLATECOIL 


REPLACES PIPE COILS 


Aa 
aS 
Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING, INC., LANSING 4, MICHIGAN 
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with insulation checks and voltage tests. 

Maintenance Men. The mechanical- 
maintenance foreman and key men 
should study machinery instructions and 
assembly. They should be allowed to 
watch or help in equipment assembly. 
A final check of lubrication and align- 
ment of all apparatus should be made 
before going into service. Prepare a 
schedule of lubrication points with fre- 
quency and type of lubricant. Lay in a 
complete stock of lubricants before 
starting the plant. Spare parts should 
be tagged and stocked in a clean, 
marked place. A stock of small tools, 
pipe fittings and shop materials should 
be assembled so maintenance work can 
start immediately. Make this stock in- 
accessible to construction-crew mem- 
bers. 

Results Crew. The results engineer 
and his crew should test and adjust 
gages and thermometers before instal- 
lation. Organize test equipment and 
supplies for water, flue gas, fuel and 
other work. Design the preliminary log 
sheets, and have 100 or so copies on 
hand for starting. Charts for all meters 
should be on hand. Meters, recorders, 
automatic controls should be tried out 
in place and adjusted in cooperation 
with manufacturers’ representatives. 

Shift Schedules. Schedules of working 
hours and shift rotations should be 
worked out after the men have had a 
chance to consider possible alternates 
and express their wishes. Change shifts 
at 8 am, 4 pm and midnight so calendar 
days are not split up. Also extra men 
will be available at chart-changing time 
for emergencies. 

Start-up Overtime. For the first few 
weeks, much closer attendance is needed 
than during normal operations. Crews 
must learn many new things as each 
new machine goes into service and as 
new conditions develop with gradually 
increasing load. One and a half to two 
full crews are often kept on duty to 
handle this extra work. Operators 
should plan on considerable overtime 
for the first month or six weeks. Man- 
agement should realize the overtime 
money is well spent for equipment pro- 
tection and operator training. 

Training New Men. All new employes, 
before being hired, should pass a satis- 
factory physical examination. Place 
them on a temporary or probationary 
classification for six months to a year 
before they become permanent em- 
ployes. They should be carefully in- 
structed on company policies, safety 
program, insurance and retirement bene- 
fits, sick leaves, absentee policies, etc. 
Tell them about the work they are to do, 
to whom they will report, location of 
their locker space, their working hours, 
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curious ? 





Furnace Operators! A little curiosity about this 
amazing FREE service can pay big dividends. /t's the 


Cities Service Heat Prover. . . “not an instrument you 





buy, but a service we supply!” This unique instrument 
offers rapid, continuous sampling . . . simultaneous 
reading and direct measurement of oxygen and 
combustibles ...and easy portability. We maintain 


the Heat Prover free of charge! It's not a curious 
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fact that so many furnace operations have been 
bettered with the Heat Prover. Find out how and 
why the Heat Prover can increase furnace produc- 
tivity for you. Call or write your nearest Cities 
Service Office or write Cities Service Oil Company, 


Dept. H16, Sixty Wall Tower, New York City 5, N.Y. 


CITIES G) SERVICE 


QUALITY PETROLEUM PRODUCTS 





IF YOU USE STEAM FOR HEATING 
= COOKING OR PROCESSING= 


You Can Get /OWE 
at dbnosf ne cosf/ 


Wing Steam Turbines cost little or nothing to operate where 
their oil-free exhaust steam can be used in process operations— 
or in space heating. The Turbine acts as a reducing valve... 
its exhaust steam has been reduced to the pressures used in heat- 
ing and cooking operations. Wing Steam Turbines give an 
infinite range of speeds, easily controlled by throttling—and 
they are completely independent of any electric power failure. 


WING STEAM 
TURBINES 


Wing Turbines furnish 
smooth, dependable 
power for compressors, 
pumps, fans, blowers, 
winches, generators, 
mixers and similar 
equipment 


OPERATING 
RANGES 
Horsepowers to 


150 b.h.p. 


Temperatures to 750°F. 
Pressures to 600 p-s.i. 
Back Pressures to 50 lb. 
Speeds to 4000 r.p.m. 


Wing Steam Turbines are known for 
their rugged construction, trouble-free 
operation, long life. They have been 
serving industry for over a half-century. 
Write us for further information. Ask 
for Bulletin SW-la. 


L.J. Wing Mfo.Co. 


50 Vreeland Mills Rd. 
Linden, N. J. 


Factories: Linden, N. J. and Montreal, Can. 


UNIT HEATERS BLOWERS 


PLANT PERSONNEL 


Continued from page 206 





special precautions to take. After a 
short time inform them about possible 
lines of advancement and the policy on 
wage increases. Require strict observ- 
ance of company rules, satisfactory per- 
formance of work and regular attend- 
ance. Equal treatment of all, which 
makes for fewer personnel troubles, may 
be aided by rules or standards for tarai- 
ness, lost-time allowance, vacations, sick 
leaves, etc. 


More PLANT PROBLEMS 


Continued from page 134 





and dirt that accumulate on roof during 
dry seasons. Of course, a good gravel 
and sand filter would clean this water 
before it enters storage reservoir. 

Underground concrete reservoirs are 
unsuitable for water storage because 
chemicals from concrete may enter 
boiler with rain water. In one plant I 
know of, condensate was collected in 
underground concrete tanks, carrying 
chemicals over to boiler. Tank had to be 
lined with monel sheets before the 
trouble was cured. I believe copper 
could be used in place of monel. 

Use an overhead rain-water collection 
tank, and feed needed makeup to con- 
densate return tank. Pump from here 
to deaerator. 


L M Martinez Rego Park, N. Y. 


THREE STEPS to solve this problem are: 
(1) Determine allowable or desirable 
boiler concentration. (2) Conduct 
enough tests until you have a representa- 
tive sample of rain water. (3) Figure 
how much blowdown and feed treatment 
are needed. Once you know this, you 
can figure the cost of using rain water 
for boiler feed. 


W H Hatrenny Riverside, Calif. 


HAVE HEATER big enough to handle the 
gases present in rain water. Vent size 
will probably have to be increased. Use 
a good conditioner to neutralize the 
water, following manufacturer’s instruc- 
tions for correct use. 

Have a sediment pit and drain valves 
in storage tank. Don’t forget to have 
overflow outlets. Two or more storage 
tanks would be better than one because 
one could be cleaned while others are 
in service. Have enough storage capac- 
ity to handle at least the average rain- 
fall in the area. 

C G Howarter Canton, Ill. 


DIRECT-ACTING steam pump is best for 


pumping rain water from reservoir to 
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Superior Heat Exchangers 


are widely used to heat viscous liquids to flow 
temperature; to preheat fuel oil for more efficient 
firing; to heat boiler feed water; to heat impreg- 
nating compounds for better absorption; to recover 
heat from boiler blow-down; to heat gases and 
liquids for refinery and chemical processes; and 
for a wide range of heating, cooling, condensing, 
and evaporating applications. 

Superior’s complete design and manufacturing 
facilities are geared to handle the most unusual 
as well as the more conventional requirements. 


o PD 
Our Engineering Department invites 

your inquiry on any proposed 

application as a basis for a spe- 

cific engineering recommendation. 

Write for catalog 5010 


| 


eaveail 


HEAT EXCHANGERS 


\ \ 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


for performance you can BANK on ‘ fl 
iI 
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The list grows —the list of utility and industrial steam generating plants 
for which Green Fans were selected to provide the air necessary for 
combustion purposes. 


Draft fans yield to no other equipment in their impor- 
tance to efficient steaming. They must be properly 
designed for the requirements in each plant respec- 
tively. They must be conservatively rated. And they 
must be durably constructed. 


Green Fans fulfill these basic requirements. You 

wouldn't find them in so many large utility plants and 

large industrial plants unless they had thoroughly 

proved their worth. Our Catalog Wo. 168 
tells all about Green 


THE € R E E N | Fans. Write for a copy 


«tannin ~S Fuel ee 
3 a 


© Air Weoters 


; pe Collectors Cc ib M PA N Y INC. 























treatment tanks. Be sure to treat water 
carefully before using. 
Joun Murpuy Quebec, Can. 


FIGURE AMOUNT of water that can be 
obtained from collecting rain. Then 
compare cost of an equal amount pur- 
chased from the local water company. 
With these figures on hand it should be 
easy to decide if rain-water collection is 
a sound proposition. We collect rain 
water in our plant and pipe drains from 
drinking fountains to the same reservoir. 

Since dissolved gases are found in 
rain water, I flash this water in an open 
heater and then treat it. A siphon is 
used to move the water. 

J P Demas Sr Roselle Park, N. J. 


MARMADUKE 


Continued from page 142 





he could drink any two Troedyhim vil- 
lagers under the table—and walk back 
to the plant to do a day’s work. 

“But I learned that at one time he 
got so he spent as much time in the local 
pubs as he did around his plant. Final- 
ly, he couldn’t pass a bar without stop- 
ing in to ballast his deeps with a few 
mugs of ale. And usually he’d stick 
around and top it all off with a gullet 
washer or two of Sandpaper Gin. 

“Before long Jock was spending more 
time in the pubs than at his plant. That 
would have been all right but for one 
thing. The plant started breaking down. 
And it often happened while Jock was 
away having a snootful. 

“The village fathers tried signing 
someone on to fill his berth several 
times, but no dice. Each time a prospec- 
tive chief engineer saw the plant, he 
would throw up his hands and refuse the 
job. One reason was that things were 
in very sad shape. Everything seemed 
to leak fuel oil, lube oil or water. An- 
other reason was that Jock had put in 
so many Rube Goldberg hookups and 
gadgets that nothing seemed to make 
sense. But he knew every valve and 
gadget so well he could find his way 
around in the dark. 

“Jock took advantage of all this and 
got harder to get along with. Then he 
spent more and more time at the pubs. 

“Just about the time the village 
fathers were fed up and ready to scuttle 
him regardless, he did a strange thing. 
He married Lizzy Logan, widow of the 
late chief engineer from the next: vil- 
lage. The local citizens couldn’t under- 
stand why a self-respecting woman like 
Lizzy would get spliced to a bar fly like 
Jock. But Lizzy was a stubborn girl and 
evidently had a few aces up her sleeve. 
It turned out that she knew something 
about power plants besides. Some 
Troedyhim people were hopeful, at long 
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NEW... 


the latest development 


by PHILADELPHIA 


G) 
PHI LL, 
GEAR 





SIMPLE 
COMPACT 
STURDY 
EFFICIENT 


Philadelphia Spiral-Bevel Cooling Tower Units are manu- 
factured in five sizes, rated from 15 to 60 Horsepower at 
1750 rpm motor speed. 

Here are some of the features which make these single 
reduction Spiral-Bevel Units outstanding: 


Spiral-bevel pinion is supported by additional out- 
board bearing, thus preventing any possible pinion 
deflection. 

Oversize bearings give extra long life. 

Top bearing is continually flooded with oil—no grease 


1. High Efficiency. 


2. 


Precision generated Spiral-Bevel Gears, case hard- 
ened for long service life. 


fittings are necessary. 
First cost of Unit is economical. 
Reducer meets all AGMA standards. 


3. Heavy duty construction. 
4. High dome permits mounting fan directly on unit, with 
ample clearance below fan blades. 


iladelphia 


Be sure your next Cooling Tower is equipped with this 
dependable Philadelphia Cooling Tower Drive. 
Literature upon request. 


Gear Works, INC. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK - PITTSBURGH * CHICAGO - HOUSTON * LYNCHBURG, VA. 


- 
a 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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This True Ball Joint Makes-the Difference 


Spherically ground Dart seats say ‘‘no’’ to leaks 

as long as in service — and as often as piping is 
changed. Darts can be taken off the line and used elsewhere time and 
time again. That’s economy! What’s more, the tight seal comes easily 
without heavy wrenching or strain. 


QUICK FACTS 


Two bronze seats provide top resistance to pitting and 
corrosion 


Heavy shoulders can withstand the strongest yanks of 
the wrench 


Nut and body of air-refined, high test malleable iron are 
practically indestructible 


Threads are full and clean-cut of hard metal to prevent 
stripping 


Experience proves that the men who buy 
Darts, the men who use Darts and the men 
who se// Darts have “‘something special’’! 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston+* New York+ Pittsburgh» Rome, Ga. UNIONS 


MARMADUKE 


last, that she would straighten Jock out. 

“But Jock evidently had no intention 
of changing his ways. His importance 
had gone to his head because there he 
was, shoving off for his usual rounds a 
few nights after being married. 

“Lizzy gave him plenty of rope for a 
week or so—then she stepped aboard to 
take command of her matrimonial ship. 
It started one evening when Jock was 
down the street at the Green Lantern. 
ballasting his tanks. All of a sudden 
the lights went out. Jock hurried back 
to the plant. But the engine was run- 
ning fine and everything seemed to be 
as he had left it, with one exception. 
The main switch serving the area of the 
Green Lantern was open. 

“Next evening when Jock went out 
for a little elbow bending at the Jolly 
Inn over near the slaughter house, the 
same thing happened. The third eve- 
ning he was at the Silver Slipper when 
the lights went out. This time, Jock 
decided it was time to steer his own 
ship. Instead of charting a course to 
the plant, he tacked a few points north 
by northeast to the Barnstaple Tavern. 
where the lights were still on. He'd 
show Lizzy a thing or two. But just 
about the time he got a high vacuum on 
his ballast pump and was set for some 
fancy refueling, the lights gradually 
dimmed and blacked out. Jock got pink 
around the gills as his temperature hit 
the critical point and he popped his 
safeties besides. There was no mistake 
about it, the engine had stopped. 

“This time, Dan Goodwill, the pro 
prietor, and a half-dozen customers, who 
were anxious to resume their favorite 
sport of elbow bending, escorted Jock 
back to the power plant. The whole 
town was in darkness, and angry towns- 
people were already gathering at the 
plant to see what was wrong. As ex- 
pected, Jock found the engine’s throttle 
valve shut. He started things up in a 
hurry. with the help of a few choice cuss 
words he hadn’t used in years. 

“After that night, the village pub 
owners cooperated with Lizzy. They lost 
their star customer, but they couldn’t 
help it. 

“Finally. Jock had nothing else to do 
but take care of his plant again. So 
before long. his engines and plant were 


Continued from page 210 





shipshape.” 

Marmy turned back to his bottle of 
Sandpaper Gin, roaring over his shoul- 
der. “And Lizzy did it all, not by laying 
down the law to Jock, but by quietly 
leaving her kitchen and pulling a switch 
or by closing a throttle now and then. 
Maybe she didn’t know how to handle 
the plant as well as Jock did. but she 
knew how to handle Jock. That made 
her skipper of THAT ship.” 
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Here’s triple proof that 
IT PAYS TO SPECIFY TERRY TURBINES 


When you combine the figures for these three cus- 


tomers — a total of 726 turbines — the average yearly 
cost of replacement parts works out to only 1.1% of 
the original investment. A truly remarkable record, 
even when you realize that they are Terry turbines. 

But, the cost of replacement parts is only the 
beginning of the story. The real savings are in the 


labor costs and production losses which are reduced 
so drastically when you install Terry turbines. 

Send for further information about these low- 
maintenance turbines. Bulletin S-116 describes the 
many advantages of the Terry solid-wheel turbine. 
For multistage turbines, ask for a copy of Bul- 
letin S-146. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 
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12 POWER 
COMBINATIONS 
available with { < . 
NORDBERG ~ 
DIESELS 


1 - 2 and 3-cylinder models 
for 4 types of service 


1. For MAIN or STANDBY ELECTRIC 
SERVICE . . . Your choice of 1, 
2 and 3-cylinder units, providing 
from 6 to 30 K.W. (6,000 to 
30,000 watts) in Direct and Alter- 
nating Current—50 and 60 cycles. 


. For STRAIGHT POWER TAKE-OFF 
. . « Your choice of 1, 2 and 3- 
cylinder units, with stub shaft 
power take-off to meet power 
needs from 10 to 45 hp. 


. For CLUTCH-POWER TAKE-OFF... 
Your choice of 1, 2 and 3-cylinder 
units, from 10 to 45 hp, with 
twin-Dise clutch power take-off. 


. For PUMPING SERVICE... In 1, 
2 and 3-cylinder units for connect- 
ing to pump shafts—for electric 
pumps—or with close-coupled 
centrifugal pumps—in capacities 
from 200 to 3000 gpm at 15 to 
240 ft. total head. 
With 12 basic power combinations, 
Nordberg Diesel units offer you an ex- 
tremely wide selection to help you get 
exactly the right kind of power to meet 
your specific requirements. 


NORDBERG MFG. CO., Milwaukee, Wis. 


NORDBERG 


AMERICA’S 
OF HEAVY 


LARGEST 
OUTY DIESELS 


—— MAIL THIS COUPON TODAY—— 


Nordberg Mfg. Co., Milwaukee, Wis. 


Send catalog covering Nordberg Type 
4FS Diesels. | am interested in a unit 
for the following service: 


Company Name 
Address 


State... . 


| 
| 
! 
| 
| 
| 
l 
| 
Your Name | 
| 
I 
| 
| 
! 
1 
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More TECHNICAL BRIEFS 


Begins on page 150 





same total solids content as zeolite soft- 
ening but containing substantially noth- 
ing but sodium chloride. 

This process of treatment is consid- 
ered to be particularly adaptable to the 
small power plant because it provides 
the advantage of both softening and 
alkalinity reduction at a lower invest- 


ment cost than a hot process water soft- | 
ener without the need of maintaining | 


proportional feeding devices, inlet level 
controls, vent condensers and spray heat- 
ers associated with the hot process water 
softener, without the use of acid or the 
requirement of blending devices, the 


| need of breaking pressure to deaerate | 
or the need of feeding caustic for pH 


control, one or more of which are asso- 
ciated with any other method of de- 
alkalization following zeolite softening. 

These advantages are weighed against 


the disadvantage of higher chemical | 
| costs and the disadvantage of no solids | 


| reduction as compared to hot process 


and split stream dealkalization methods. | 


| APC Paper, no number. 


| Acid Regeneration of Cation Exchang- | 
| ers. By F K Lindsay, National Alumi- | 


| nate Corp. 
| There are two factors that are largely 


| responsible for the choice of acid to be 


used in any operation: (1) the avail- 


| ability of the acid under consideration 
and (2) the comparative cost of the | 
acids for the particular installation in- | 


volved. Sulfuric acid is most commonly 


used in large installations, for in most | 
parts of the country it is more economi- | 


_ cal. Hydrochloric acid is generally se- 
| lected for the smaller installations for 
its greater ease of application as well 
| as for the higher exchange capacities 
that can usually be obtained. 
In the application of sulfuric acid for 
the regeneration of high capacity cation 


cium in the influent, there will be the 
same relative preponderance in the ex- 
hausted resin bed. Because of the much 


fate precipitation during regeneration 
is therefore greatly increased. If, on 
the other hand, there is a high percent- 





hausted bed and, if not thoroughly elim- 
inated by the regeneration process, will 
| result in sodium leakage during the 
| operating cycle that follows. 
(Continued on page 216) 








exchange resins, the ratio of each in- | 
dividual cation to the total cations in | 
the raw water is very important. If | 
there is a large preponderance of cal- | 


greater capacity of the current poly- | 
styrene resins as compared to the older, | 
low capacity hydrogen exchangers, the | 
possibility of encountering calcium sul- 


age of sodium in the raw water, the | 
| sodium will predominate in the ex- | 


PILOTLESS BOMBERS 
MADE WITH 


k= 


AIR CONDITIONING 


The Glenn L. Martin Company, 
builders of ‘'Matador'’ bombers, 
"404" transports, and other fa- 
mous planes, uses 27 Frick com- 
pressors for air conditioning and 
special cooling services in its great 
plant at Middle River, Maryland. 
These machines have been in- 
stalled over a period of 16 years 
by the Paul J. Vincent Co., Frick 
Distributors in Baltimore. 


For the last word in depend- 
ability and convenience, specify 
Frick air conditioning, refrigerat- 
ing, ice making and quick freezing 
equipment. Let us quote on your 
cooling needs NOW. 


Frick “ECLIPSE Compressors Handle Air 
Conditioning Work with Extra Economy: ask 
for details. 


BEPENDABLE REFRIGERATION Since 


WAYNESBORO, PENNA. 
Also Builders of Power Farming and Sawmill Machinery 
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Only Midwest ‘‘Long-Tangent”’ 
Elbows have these longer tan- 
gents (dotted lines indicate their 
length beyond ends of ASA 
Elbows). Tangents are Y% of 
nominal diameter: a 12” elbow 
has tangents 3” long. 





This young man's dad also saves money. But he 
does it by specifying Midwest LONG-TANGENT 
Elbows whenever he needs welded piping. These 
elbows (see above) can be lined up with pipe 
more quickly and accurately.’ Less pipe is re- 
quired and a short nipple (with its extra cir- 
cumferential weld) is frequently eliminated, 
Slip-on welding flanges are easily used with 
minimum change in either flange or fitting. And 
then . . . Midwest “Long-Tangent” Elbows cost 
no more than ASA Elbows. You, too, can save 
money by specifying them on your next weld- 
ing fittings order. 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Lovis, Passaic, Los Angeles and Boston 
Sales Offices: 

New York 7—50 Church St. ¢ Chicago 3—79 West Monroe St. 
Los Angeles 33—520 Anderson St. ¢ Houston 2— 1213 Capitol Ave. 
Tulsa 3—224 Wright Bidg. ¢ Boston 27—426 First St. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


— wpwest WELDING FITTINGS 


' IMPROVE PIPING DESIGN wu REDUCE COSTS 











\ 
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BASKET TYPE More TECHNICAL BRIEFS 


Begins on page 150 
Cation leakage has generally been 


considered as the escape of a cation 
such as sodium, through the resin bed 
ithout being removed. This is ac- 

ae L r e ] wit . g 2d. - 
arge Strainer Area! tually incorrect, as the leakage of cations 
during the operation cycle is entirely 


@ Low Pressure Drop! due to the failure of completely elim- 
inating the cations from the resin bed 
° i during the regeneration and rinsing 
© Easily Cleaned! operation. The exchange of hydrogen 
ions produced in the upper part of the 
Davis Basket Type Strainers are used on pressure bed with the ions left in the lower part 
of the bed causes the leakage. The de- 
gree of leakage is influenced by the 
anion content of the raw water. 
Strainer has a cylindrical basket with perforated By way of summary, data were pre- 
sides and bottom supported at the top by a flange. sented that showed the importance of 
When the cover is semoved the basket may be application techniques in the use of 
both sulfuric and hydrochloric acids as 
regenerants for cation exchange resins. 
Comparisons between sulfuric acid and 
SIZES minimum. The size of screen perforations depends hydrochloric acid have been given, il- 





and suction pipe lines for the protection of meters, 


valves, pumps and other equipment. The No. 76 


DAVIS 


No. 76 lifted out easily for cleaning. Large body passage 


STRAINER reduces pressure drop across the strainer to a 


V2" to 14” on the fluid being strained and the foreign matter lustrating the treated water quality and 


in suspension. Ask fer vecommendetens. cation exchange capacity obtained with 
each. APC Paper, no number. 


Feedwater Conditioning By Evapora- 
tion. By A M Impagliazzo, Griscom- 
Russell Co. 

The use of evaporators for the pro- 
2540 SOUTH WASHTENAW CHICAGO 8, ILLINOIS | duction of boiler feed makeup in public 


utility power plants has been considered 


so necessary in the past that there have 
P i DA been few detailed studies of the total 
costs involved. From time to time there 


have been articles on the relative econ- 
omy of one type of evaporator arrange- 


GASKET CUTTERS ment versus another, but since there 


were many common costs, these studies 
r] did not provide data on total costs. 
Cuts Bolt Holes Too * In recent years the de-ionization proc- 


esses have been developed to the point 


accurately...quickly where they can produce makeup of 


Here is the tool that does the complete job . . . not quality approaching that of pure dis- 


only dens it cut the gosket but also the belt holes in tillate. This has naturally led to con- 
the gasket. With the addition of available auxiliary . “east * os 
pong you can now cut both bolt holes and gaskets | Siderable discussion regarding the rela- 


under 2” diameter. tive costs of evaporation vs de-ionization. 

This handy tool should be a “must” in your plent As usual when comparing two totally 
because it will help you meet emergencies. It rae tee ‘ 
provides the means of cutting your gaskets as dissimilar processes, true comparative 
you need them. . . immediately .. without costs are rather difficult to determine 
loss of time or power . . . from any material caf = 
such as felt, cork, rubber, compressed asbestos because the conditions under which 
eh, Oa ae reasonably close equivalence is achieved 

are not well established. It is inevitable 


that the relative importaace attached to 


the various factors by one_ investigator 

m addition to Gasket Cutters, ALLPAX offers a complete line of will be questoned by another whose ex- 
Packings for all purposes. Special packings to order can be furnished : = er sane | led him t 

promptly; ,also valve discs, retainer rings, molded and mandgel-cut —- = 2 es rience or ere las 1€ 4 —_ oa 

packing rings and packing hooks. Send for complete information. . different conclusion. Indeed, it is prob- 

~ able that generalizations will prove im- 


Re ossible ev rk lat 2 i]. 
THE ALLPAX COMPANY INC. } > ok sble. Aa actual cost comparison was 
§05 Mamaroneck Ave.,’ Mamaronech,N.Y. ar ieens 2 uate 


Superheat Sheet Packing . . . Oil Proof Sheet Packjng cost data for evaporators, and to ques- 


.. «Red ‘Rubber Sheet Packing . . . Diaphragm Sheet : tions which the user must answer before 
Packing .. . Cloth Inserted Sheet Packing 








Ask for a copy of the ALLPAX Catalog giving 
full details 


. 


making comparisons in individual cases. 
(Continued on page 218) 
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SPENCE ENGINEERING COMPANY, INC., Walden, New York 


POWER 


Reasons for 





. Accurate Regulation 





Any 


| 


\ 
\ 


as 


Packless construction eliminates the need for closely 
fitted parts that may stick or bind due to dirt or 
uneven expansion of the parts. 


In Spence Temperature Regulators, the Main 
Valve is actuated by a large balanced metal dia- 
phragm which responds to the slightest changes in 
temperature. 


Sensitive Pilots are designed to limit heater pres- 
sure to an adjustable maximum. As the temperature 
at the thermostat drops a few degrees there is a 
corresponding increase in steam pressure up to the 
limit for which the Pilot is set. 


With regulators that respond only to tempera- 
ture, an increase in load is accompanied by a mo- 
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PACKLESS 
CONSTRUCTION 


LARGE BALANCED 
METAL DIAPHRAGM 


SENSITIVE 
PILOT 





mentary decrease in steam pressure caused by faster 
condensation in the heating element. There is a time 
lag until the thermostat senses the temperature drop 
and opens the valve wider. Spence Temperature 
Regulators act like pilot operated pressure regu- 
lators when this occurs. They respond instantly to 
maintain the steam pressure until the thermostat 
has a chance to further increase it as needed for the 
heavier load. 

These plus other design features explain why 
Spence Temperature Regulators function depend- 
ably and accurately year after year, without requir- 
ing extensive repairs or special attention. 

Want more facts? Write for Bulletin T50 giving 
full details. 


st\2e 


~ 
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Boiler feed makeup with total dis- 
solved solids guaranteed not to exceed 
1 ppm can be produced by evaporation. 
The quality of the product is relatively 
unaffected by time or normal variations 
in raw water analysis. Added steam 
generating capacity and fuel require- 
ments may be estimated for various 
evaporator arrangements. If the extrac- 


— tion feed water heaters in the base plant 
are not equipped with sub-cooling zones, 
added fuel costs and extra steam gener- 


ating capacity can be greatly reduced 


and sometimes eliminated entirely by 
= 1 cascading the drips. Installed costs for 


evaporators and associated equipment 


can be approximated, and space require- 
ments as well from equations the au- 
: * thor gives. 


Single effect evaporators without sep- 
arate condensers, are most commonly 
uséd, but estimates of total costs indi- 
cate that when placed between the 2nd 
and 3rd extraction points, single effect 
evaporators with their own condensers, 
are more economical. Examination of 
equations shows that the use of separate 
condensers results in even greater say- 
ings when the evaporator is placed in 

a lower pressure part of the cycle. 
These EVERLASTING Duplex Two effect evaporators result in the 
Boiler Blow-Off Units are assuring highest annual cost in central station 
double safety in plants all over plants of 60,000 kw capacity, but they 
the country. may be justified because suitably ar- 

In the unit illustrated above, the Two of the many available ranged they can operate in double ef- 
left-hand valve is the standard combinations of EVERLASTING fect for normal requirements at a max- 
quick-operating EVERLASTING Boiler Blow-Off Units imum fuel economy, and in single effect 
design which opens with a quarter- for extra capacity. : ; 
turn of the lever and closes with a Evaporators may be associated with 

; . the turbine cycle in a number of differ- 
drop-tight seal that actually im- ~~ i a it sie Aouad 
2 Sin shalt ent ways. It is necessary, therefore, to 
pooves with use. 8 determine which is the most economical 
valve is an EVERLASTING Angle in a given case before a reasonable 
Valve, stoutly built to withstand comparison with other methods of water 
shocks and abrasion of blow-down conditioning can be made. The author 
solids. feels that it is impossible to draw any 

Below are shown two additional general conclusions regarding the rela- 

EVERLASTING Duplex Units, 


tive costs of evaporation and demineral- 
each including the EVERLAST- ization from the data now available. For 
ING “Y” Valve ... simple and 


the present, and for some time to come, 
sturdy in design, with all parts it will be necessary to analyze each case 
interchangeable with those of the individually making every effort to place 
Angle Valve. the two processes on as equal a basis as 
All EVERLASTING boilerblow- possible and to evaluate the remaining 
off designs conform with ASME differences. Cost comparisons which 
: . ignore differences in life expectancy, 
yi eenaceanbaocirsieaseen a i space requirements, necessary pre-treat- 
atelaseter pocsenemsapis 80 pity, ment, guaranteed quality of the prod- 
uct and similar considerations are not 
reliable. APC Paper, no number. 


Write for descriptive bulletin. 


EVERLASTING VALVE CO., 49 Fisk Street, Jersey City 5, N. J. 
Economics. Ky to Evaporation vs De- 


: mineralization. By E B Morris and C 
a CS E Brune, American Gas and Electric 

Service Corp. 
TRADE MARK “EVERLASTING” REG. U.S. PAT. OFF. With the trend in the industry toward 


higher efficiency cycles to combat rising 
costs, each contributory item in the over- 
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NO WAITING... 


Louutar sizes carried in stock / 


A 


or ee 


{ees . ONS 10 


\ 


These are the pumps which stand up under hard service in indus- 
trial plant applications! For your convenience, a stock of most 
commonly used sizes is maintained at the factory—ready for 
Sizes, capacities and prices e ‘erence oer immediate shipment. 
i and OW CHANT mn - oe 269 . . 
7 ie -neaethrienboci - ae The leak-proof “Remite’’ Mechanical Seal alone makes these 


in a bulletin available upon agen pumps a buy! This new-type Seal is harder than glass —wear-proof, 
\ a . a ¢ . ; e 
request. Send today for your - corrosion-resistant. It’s self-lubricating and eliminates the usual 
leakage through the packing gland —assures trouble-free operation. 
g & && 


Smooth running. . . quiet! 


Oversize bearings hold the shaft in alignment for smooth, quiet 
performance...balancing of the impeller prevents shaft vibration 
and seal failure. All parts are machined to rigid specifications, 
carefully inspected and assembled—assurance of minimum in- 
stallation and maintenance expense. B & G Series 1522 and 1531 
Pumps kept in stock at the factory are bronze-fitted only, but are 
available as all-iron, all-bronze or stainless steel units. 


With all these advantages, you'll find them competitively priced! 


B & G manufactures a com- 
prehensive line of Hydro- 
Flo Centrifugal Pumps 
and Heat Exchangers for in- 
dustrial applications. Send 
for catalogs. 


c oO M P A N Y 
Dept. DB-36, Morton Grove, Ill. 
Canadian Licensee: S. A, Armstrong Lid., 1400 O'Connor Drive, Toronto, Canada 
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"HIG LUBRICANT 
INCREASED 
BEARING LIFE 
FROM 2 WEEKS 
To 2 YEARS" 


—says THE GLOBE COMPANY 








y 


‘Animal acids and moisture, 

most harmful to ball and roller 
bearings prevails in the entire meat 
packing industry. With conventional 
lubricants, some of the bearings in our 
Roto-Cut machines did not last two 
weeks. Since using Ball Bearing 
LUBRIPLATEin machines operating con- 
tinuously 24 hours a day for over two 
years, we have not had a single bearing 
replacement.” 


ror nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page ‘‘LUBRIPLATE 
DaTA Book”... a valuable treatise on 
lubrication. Write LUBRIPLATE DIVvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 























PRE 
CORMoS SWEAR ano 


More TECHNICAL BRIEFS 





Begins on page 150 | 


all cost picture must be examined crit- | 
ically On an economic basis, and | 
decisions must be governed largely by | 
such results. Present day cycles tend 
toward higher operating pressures and 
temperatures, some around 200U psi and 
1050 F, and with low makeup require- 
ments, frequently 19% or less. 

Some published material dealing gen- | 
erally with the process of demineraliza- | 
tion have led the authors to a general 
observation that, in many instances, a | 
greater importance appears to be given | 
to some factors than is warranted. For | 
example, a study may show a distinct 
advantage for demineralization by em- 
ploying a water having a composition 
particularly well suited for this process. 
Or, a detailed study of demineralization 
chemical operating costs may entirely 
ignore other cost factors which dollar- 
wise may have even greater significance. 
Likewise, a general impression appears 
to exist that the intangible merits of 
the demineralization process should be 
a major deciding factor. 

Where the design engineer is con- 


| fronted with a new h-p unit installation 


or new plant, his decision as to makeup 


| production by evaporation or demineral- 


ization should be based fundamentally 
on the economics. The intangible merits 
and disadvantages of each process 


| should be recognized as such and their 
| effect on guiding a decision be placed 
| in proper perspective. 


This paper attempts to classify and 


| define the basic economic factors and 
| to show their relative importance, by 


employing a specific case as an example. 
All discussions have two basic prem- | 
ises: 

1. That the effluent of a demineralizer 
and the vapor from an evaporator are of 
equal purity or the difference is so 
slight that no significant effect on 
makeup requirements due to boiler 


| blowdown is evident. 


2. That straight-forward two-bed or 
single-bed demineralization will be em- 
ployed without the complication of mod- 


| ified arrangements that may be desir- 


able with certain waters to achieve de- 


| sired results. 


Without acceptance of these basic 
considerations as well, 


study for a projected plant could be- 
come so involved with minor considera- 
tions as to make a reasonable compari- 
son difficult. Once the economics of the 
study direct the engineer to a decision, 
the required details of minor financial 
significance may then be developed with- 
out their obscuring the main picture. 

A stepwise economic study covering 


a specific case has been presented to ! 


as others the | 
authors bring out later, any economic | 


For 
QUALITY 


'PYLE-NATIONAL 


Turbines 


14 to 120 h.p. 


The Pyle-National line of 
highly efficient impulse type 
turbines is ideal for depend- 
able mechanical drive of 
small machinery such as 
pumps, fans, blowers, stokers, 
abrasive wheels, agitators, 
and generators particularly 
where the exhaust steam can 
be used for heating and other 
purposes. 


Since 1897 Pyle-National has 
manufactured their turbines 
entirely within their own plant 
...thus assuring positive 
control of quality and work- 
manship through all stages 
of production...from raw 
material to the final testing. 


SEND NOW FOR BULLETINS 
containing complete informa- 
tion on these small and me- 
dium capacity turbines. 
TURBO-GENERATORS 


Also available is bulletin on 
Pyle-National turbo-gener- 
ators (500 to 15000 watts). 





THE 
PYLE-NATIONAL 
COMPANY 


1387 N.KOSTNER AVE + CHICAGO 51 


District Offices and Representatives in Principal 
Cities of the United States 


FLOODLIGHTS + PYLET CONDUIT FITTINGS 
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VALVES 
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Special alloy working 
parts, and permanent 
rubber-to-metal bond, 
provide trouble-free 
corrosive service. 


°° 


ROR P OPPO RE Hs i 


Meeting the “Acid Test” the low-cost way 
with DARLING rubber lined iron body valves! 


7. can save dollars by install- 
ing Darling rubber lined, iron 
body gate valves for corrosive serv- 
ices up to 150°F. These Darling 
gate valves are giving outstanding 


service in job after job. 


You Get This Plus Value Too! 
The fully revolving double disc, par- 
allel seat principle compensates 
automatically for valve body dis- 


tortion. Tight closure is assured 
every time. And wear on working 
parts is uniform. 

In plantafter plant Darling rubber 
lined, revolving disc, parallel seat 
gate valves are setting records of 
efficiency and economy. These 
unique rubber lined valves are made 
in rising stem, cylinder, motor- 


operated, or quick-opening types. 


Ask for the special Darling rubber 
lined gate and check valve bulletin. 





VALVES FOR EVERY NEED 


Darling also offers gate valves in 
a wide range of sizes, types and 
construction for all kinds of 
normal and unusual service... 
and for pressures up to 1500 
pounds. 











DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt, 19, Ontario 
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Cut Fuel Costs 
0% to 25% 


with the Stickle differential 
drainage and boiler return system 





For laundries, dry cleaning plants, food processing plants, sand drying 
plants, corrugated box plants, and paper mills using steam at pressures 
between 50 and 250 pounds. 


The Stickle differential drainage and boiler return system is a closed pumping 
system for returning condensation from heating and processing equipment under 
pressure directly to the boiler. Condensate reaches the boiler at a temperature of 
300 degrees or higher—only 15 to 20 degrees lower than temperature of steam at 
operating pressure—thus saving steam and fuel . . . and increasing efficiency. 
Users report that the system. .. . 


T. Reduces fuel costs 10% to 25% by completely 

salvaging condensate and returning it under 

pressure directly to boiler at 300 degrees tem- 

perature or higher—only 15 to 20 degrees less 

than temperature of steam at operating pressure. 
2, \ncreases production by assuring higher and 

more uniform boiler pressure and by delivering 

drier steam at higher temperatures to heating 

or processing units. 

«Reduces 85% to 90% use of raw make-up water, 

its scale-forming particles and strain on boiler 

caused by cold water. 
4. Reduces maintenance costs—on boilers, steam 

lines, traps, and valves—by eliminating high 

velocities and by reducing scale. 

«Reduces waste, spoilage and rejects by auto- 

matically maintaining the maximum temperature 

desired within each processing unit. 

«Reduces up to 75% the power used for pump- 

ing, since the system requires only 25 pounds 
7 pressure differential between supply and return lines. 

«Automatically maintains positive circulation without steam loss. 
8. Eliminates flash steam waste. 
Some users report that direct savings have paid for the Stickle system within the 
first year. Definite results, based on a Stickle survey, are guaranteed. Installation 
can be made without interrupting operations. Write or wire for details and free 
Bulletin 250. 


STICKLE STEAM SPECIALTIES COMPANY 
2265 VALLEY AVENUE e INDIANAPOLIS 18, INDIANA 





me: © Stickle: 
= — Equipment 


Open Coil Feed 


Cuts the cost of steam 


Differential Drainage 


Regulating and ond Boiler Return Systems 





Reducing Valves 
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demonstrate the line of reasoning that 
the authors are convinced must be em- 
ployed. Although the economics of the 
lower makeup examples does not dic- 
tate a choice, this in no way should 
detract from the primary concept that 
the economics must be determined. 

Higher heat rate differentials, higher 
fuel costs, lower makeup quantities and 
raw waters of lower total solids would 
seem to favor demineralization. On the 
other hand high fuel costs favor also an 
evaporator condenser, the installation of 
which goes a long way toward elimina- 
ing heat rate differentials in favor of 
demineralization. Fuel costs then fade 
in importance. 

On the premise that economics is the 
key to selection of the makeup process, 
it is vital that all the significant factors 
be evaluated. Similarly, those factors 
unimportant to the overall balance must 
be avoided so that reasoning may be 
more readily directed to the objective. 
APC Paper, no number. 


Electrical Insulation 


Non-Destructive Testing of Insulation. 
By E L Brancato, Naval Research Lab. 

The user of electrical apparatus is 
constantly in need of information con- 
cerning the condition of the insulation. 
This information, at the present time, 
is supplied by such tests as insulation 
resistance, power factor, capacitance, 
or by more severe tests such as “high- 
pot.” Unfortunately, none of these tests 
give a true indication of the “health” 
of the dielectric but rather indicate its 
present condition—a condition that may 
exist only temporarily and can be cor- 
rected by suitable action. It is, of 
course, important to have this informa- 
tion; however, it is of equal importance 
in many applications to have an indica- 
tion of the useful life that can be ex- 
pected from the dielectric at any time 
during its use. 

The user, as well as the designer, of 
electrical apparatus can predict the 
minimum useful life of the insulation 
in such equipment when operated un- 
der an assumed set of conditions by 
referring to appropriate thermal aging 
curves for the insulation. However, after 
the equipment has been in operation for 
a period of time, the past operation will 
influence the future life and these ther- 
mal aging curves are no longer useful. 
It becomes necessary then to be able to 
measure some property of the dielectric 
that is related to this thermal aging 
process and which takes into considera- 
tion the deterioration. 

(Continued on page 224) 
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back on Diesel operating costs— by using Van der Horst 
processing. 


It gives you a flexible advantage. With VANDERLOY M, we a 


Want to open the throttle for more profit? Then throttle 4 


renew worn liners — even those that oversize 0.001-inch per 
inch of diameter. Finished to original dimensions with Porus- 
KROME”*, they'll take twice the punishment raw liners can stand. 


Yet, as compared to buying new ones, these Van der Horst 
liners save you money! 


Use them to boost the power factor without increase in cost, 
or take the profit on their higher efficiency and much longer 
service life — whichever way fits best in your operating pattern. 


Porus-Krome is a dense, hard, 
wear and corrosion-resistant 
chromium, produced by the 
Van der Horst Corporation 
of America, and which gives 
working surfaces an infinite 
number of tiny oil-retaining 
You might as well have this advantage. Cut out the cumu- reservoirs for perfected 

lative cost of oversizing and use only standard size parts. Once lubrication. 

you’ve tried it, you’ll find Van der Horst processing is the way 

to full-throttle profit. We’d like to show you, in actual figures. 


Diesel owners everywhere find PORUS-KROME out-wears two 
or more raw liners. Rings stand up proportionately longer, 
against this unique plated service. Ani both fuel and lube oil 
consumption are reduced. 


U. S. PATENTS 
2,048,578, 2,314,604 ond 2,412,698 


VAN DER HORST CORPORATION . OLEAN, N. Y. 


W53-D6 
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urra 
urbines 


A Murray 1,000 KW _ Turbo- 
Generator providing uninter- 
rupted service at the Traer, 
lowa, Municipal Light & Power 
Plant. 


@ A typical, modern, small public utility is the Municipal Light and 
Power Plant at Traer, lowa. This plant supplies water, steam heat 
and electric power to the community and surrounding countryside. 
The Murray turbo-generator pictured above carries the full electrical 
load of the plant and supplies the steam for heating by automatic 
extraction at 10% gauge pressure. 


The simplified design and rugged construction of this and all MURRAY 
turbines particularly adapt them to this or any other drive where long 
life, reliability and low operating costs are a must. 


Vi lf 4 R A Y IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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The dielectric properties of insulation 
undergo a change during thermal aging. 
This is particularly evident in the di- 
electric loss and in the insulation resist- 
ance. The variations in these values 
during aging tests can be correlated 
with the mechanical properties of the 
materials making it possible to establish 
the time at which the plasticizer has 
been removed and embrittlement exists. 
This point of embrittlement correlates 
with minimum point on the normal life 
temperature curves for Formex insula- 
tion, a special type tested by the author. 

The usefulness of these changes in 
dielectric properties during thermal 
aging in determining the true picture 
of life remaining in insulation can be 
determined only through further studies 
of other insulations with dipolar as well 
as those with non-polar groups. An in- 
vestigation of the effects of environment 
and conditions of contamination is also 
in order. It is important that studies be 
made of the change in properties of in- 
sulated structures which are composed 
of two or more dielectrics, as is found 
in machinery construction. It is ex- 
pected, too, that further work will re- 
veal the effects of temperature cycling 
on these dielectric properties; this is 
desirable information at the higher tem- 
peratures. AIJEE Paper No. 53-125. 


ELECTRIC CONTROLS 


Operatorless Elevators. By Sidney J 
Clark, Otis Elevator Co. 

For many years, light-duty elevators 
have been operated without attendants, 
therefore being automatic might be 
classed as operatorless. But, let us think 
of the latter as the units of a group of 
three or more heavy duty continuously- 
running non-attended high-speed eleva- 
tors, controlled by an automatic group 
supervisory system that automatically 
handles six different traffic programs. 
These programs are: up-peak, balanced 
up-down, heavier - down, heavier - up, 
down-peak, intermittent night and holi- 
day traffic. 

On operatorless elevators the dis- 
patching system is used directly to ini- 
tiate starting the cars instead of working 
through starters or other attendants. A 
load-weighing device is also used to: 
(1) dispatch cars from the ground floor 
when 80% loaded if this occurs before 
the scheduled time interval has elapsed, 
(2) bypass all halt calls if the car is 
loaded to 80% of capacity. To prevent 
passengers being hit by closing hoist- 
way and car doors, closing speed of 
these doors has been reduced and a 
protective device is used that returns 
the doors to open position if a passenger 
is in their way. A two-way Joudspeaker 
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p \ Tips on Better Pumping 





2. SAVE ON FIRST COST BY USING HIGHEST 
RECOMMENDED DRIVER SPEED 


The higher the speed, the more the pump will deliver— 
within reason—and the smaller the pump you can use 
for a given job. But be sure to operate at no higher 


than recommended speeds. Overspeeding wears out any 
pump. 


3. RIGHT INSTALLATION AIDS PERFORMANCE 
Give your pump the best chance—install close as possible 
to liquid supply source—keep pipe friction losses to a 
minimum—be sure suction line has no humps or hollows 


which could cause air locks. (You'll find “Buffalo” Pumps 
Pl} MPING INVESTMENT compactly built and easy to install.) 


A, REGULAR MAINTENANCE SCHEDULE 
LENGTHENS PUMP LIFE 
1 Regular inspections and servicing of bearing lubrication, 
e MATCH THE PUMP TO THE shaft alignment, packing, impeller not only keep your 
CONDITIONS pumps running smoothly, but head off minor conditions 
which could develop into problems later on. (You have a 
long-life “bonus” to start with if your pumps are 
“Buffalo”!) 


First, determine all possible conditions of the 
liquid to be pumped—chemical analysis, suction 
lift (if any), head or pressure, specific gravity 
and temperature of liquid—then pick the exact 
pump made for those conditions. (In the 

“Buffalo” line, you'll find that “ideal” pump, 5 a wun aaa —!, 


because the line is so complete.) 








No installation can be better than 
its pump. For known quality that 
means long life, efficient perform- 
ance and simple maintenance, pick 
the pumps used in many of the 
country’s largest installations— 
“Buffalo” Pumps. 


*‘*BUFPFALO’’ 
TYPE RR PUMP 
FOR HIGH 
PRESSURES— 
—multistage design 
for clear water 

service such as boiler feed. Rugged, 

high in efficiency. Write for Bulletin 

9&0. 

9° 


e? 
BUFFAL PS, INC. 


488 BROADWAY BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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When air lodges at high spots in pipe 
lines, it reduces the effective area of 
the pipe, creates a friction head, low- 
ers pumping capacity, and may re 
sult in serious water hammer! 
Simplex Air Release Valves bring 
you a sure, efficient cure for these 
difficulties . . . venting air automati- 
cally before it can cause damage. 





GET RID OF AIR ACCUMULATIONS 
IN PIPE LINES... 


a BIG 
Trouble Saver that 
Costs You LITTLE! 


The Simplex Air Valve is easily in- 
stalled . . . positive in action... 
ample in capacity. Standard valves 
for pressures up to 250 p.s.i. . . . spe- 
cial valves for pressures up to 800 
p.s.i. Thousands 
have been in suc- 
cessful use for 
over 30 years. 


Write for free bulletin to Simplex Valve & Meter Co., 
6780 Upland Street, Philadelphia 42, Pa. 








Meet the TITUSVILLE Boiler Family 


_A type and capacity for every 
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system is installed between each car 
and the starter’s station to complete the 
operatorless elevator system. 

Many of these elevators are in opera- 
tion in new and modernized buildings 
giving reliable and safe service and cur- 
rent negotiations for elevators in major 
buildings almost invariably include con- 
sideration: of the operatorless type. In 
general these elevators with door re- 
versal devices cost about 8 to 10% more 
than the same bank arranged to oper- 
ate with attendants. Total annual cost 
of attendants per elevator will vary with 
different buildings, but will range from 
about $5500 to $8000 per year. AJEE 
conference paper, no number, can be 
obtained from the author. 


Problem to Consider in Applying Se- 
lenium Kectifiers. By J Gramels, Bell 
Telephone Laboratories. 

Proper selection of selenium rectifiers 
stacks for de power supply in large 
industrial projects involve several im- 
portant considerations. Carefully ana- 
lyze circuit requirements so that allow- 
ances may be made for variations in the 
voltage-current characteristics of each 
rectifier-manufacturer’s product as well 
as those found in stacks of the same 
rating of different manufacturers. 

Equipment engineers must anticipate 
the differences in mechanical details of 
stacks of the same rating assembled by 
different suppliers. Unfortunately there 
are no standards in the selenium-cell-in- 
dustry as to details of overall length, 
height of stacks and type of mountings. 

Take into account the change in volt- 
age-current characteristics of the rec- 
tifiers over the temperature range 
through which they must operate. At 
very low temperatures output voltage 
may be 5 to 10% less than at normal 
room temperatures. For high-tempera- 
ture operation, stack-current and _ volt- 
age ratings must be reduced to prevent 
overheating and rapid failure. 

Unless otherwise specified, rectifier 
stacks are coated with paint and varnish 
to protect them against moisture in nor- 
mal humidity. Where rectifiers may be 
exposed to high humidity, fungus, salt 
or other corrosive atmospheres, stacks 
must be given a protective coating. 

Output of selenium cells decrease 
with age. If the rectifier load requires 
constant voltage, increased ac voltage 
must be supplied to the rectifier as it 
ages. The engineer should also take 
into account what life he expects of the 
application. For telephone and eleva- 
tor work selenium rectifier should be 
selected for a life of 10 to 20 years or 
more. AIEE conference paper, no num- 
her, can be obtained from the author. 
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4 
A NEW FACTUAL METHOD OF 


SIZING CONTROL VALVES FOR 
FLASHING CONDENSATE SERVICE 


This new simplified valve sizing procedure is 
based on over 7,000 man hours of actual labora- 
tory test data utilizing modern testing and 
measuring methods, 


. TECHNICAL PAPER TELLS THE STORY 


Write for your copy today... 





WORLD LEADER IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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STRONG Dual-Orifice 
Assembly gives Greater 
Accuracy . . . Rugged Service! 


Strong’s Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valve (1), a 
strainer (2) and an orifice block (3), 
custom-built and accurately sized 
for your own job conditions. 

The assembly is essentially two 
orifices arranged in series. The first 
orifice (valve) is variable... . the 
second is fixed. Correct proportion- 
ing of orifices provides extremely Also available in out- 
accurate control and reduces wire ‘ide screw and yoke. 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl X 
seats and dises of 750 Brinell surface hardness for long 
life. Available for pressures to 1500 psi and temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us custom-size your continuous blowdown system. 
Send for Catalog No. 68-I and our Continuous Blowdown 
Check-Chart today ! 

#Reg. Trade Mark 


STRONG, CARLISLE & HAMMOND COMPANY 
Q® 1392 West 3rd Street Anum-Men 


react 


mane Cleveland 13, Ohio Reg. Trode Mork 





Reducing Valve 70 Series Trap Strainer 


STROH 


Sieelieeeaacall oo ge yee: ER on a ce mee mR 
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14 Caterpillar cable controls, both 
rear and front-mounted, covered 
in 8-page booklet. Cutaway and mode! 
views show advantages of No 24 front- 
mounted unit and No 21, No. 25, No 
27 rear-mounted controls. Form 30598 
Caterpillar Tractor Co, Peoria, Ill. 


ELECTRICAL EQUIPMENT 


1 Protective relaying of power ap 
paratus presented in 72-page book - 
let Discusses types of relays for 
protecting generators, transformers, 
transmission lines, ete. Bulletin GET 
1768A. General Electric Co, Schenectady 
eS mm 
16 Electronic adjustable-speed drives 
from % to 3 hp described in 12- 
page bulletin. Photos, tables, graphs 
cover hp-ratings, torque characteristics 
and other specs. Bulletin D-2102. Re- 
liance Electric & Engrg Co, 1088 Ivan- 
hoe Rd, Cleveland 10, Ohio. ; 
1 Cireuit breakers and their advan- 
tages over fused devices explained 
in 8-page booklet. Discusses design and 
operating details, applications for seven 
types of enclosures. Booklet B05456 
Photos and selection data charts. West- 
inghouse Electric Corp, Box 2099, Pitts- 
burgh 30, Pa. 


1 Corrosion-resistant cable discussed 

in booklet titled Wire and Cable for 
the Chemical Industries. Spec data, photos 
and installation illustrations incl. Book- 
let 19-312. General Electric Co, Bridge- 


port 2, Conn. 


oa Magnetic amplifier regulated 

power supplies for laboratory test- 
ing applications covered in 8-page bul- 
letin. Describes high and low-voltage 
power supplies with regulations down 
to .15%. Bulletin L453. *x Request direct 
on company letterhead to Perkin Engrg 
Corp, 345 Kansas St, El Segundo, Calif 


1 Wound rotor motors, % to 1000 hp, 

described with operation princi- 
ples, performance curves, etc. Bulletin 
1300. Louis Allis Co, Milwaukee 7, Wis. 


20 Specialty transformers discussed 
in 18-page booklet. Covers details 
of specialty transformers built from 
available components or completely 
tailor-made. Booklet B-5806. Westing- 
house Electric Corp, Box 2099, Pitts- 
burgh 30, Pa. 


21 Cooling system of forced-oil-air- 
cooled power transformers ex- 
plained in 2-color, 4-page, illustrated 
bulletin. Discusses unit coolers, directed 
flow, cooling efficiency, flow selector and 
control. Bulletin GEA 5969. General 
Electric Co, Schenectady 5, N. Y. 


2 Electrodes of stainless, mild and 

high-tensile steels, cast iron, non- 
ferrous, low hydrogen, hardfacing de- 
scribed in 50-page, illustrated pocket 
guide. Form ADC 650. Air Reduction 
Sales Co, 60 E 42nd St, New York 17, N.Y. 


2 Motor generators, % to 1500 kw, 

covered in 6-page bulletin. Pre- 
sents electrical specs and applications 
of 23 designs. Bulletin 39-200. Electric 
Products Co, 1725 Clarkstone Rd, Cleve- 
land 12, Ohio 


2 New NEMA motor standards pre- 

sented in 8-page, 2-color bulletin. 
Passed by NEMA. on May 19, standards 
set up new frarne dimensions for ac 
motors from 1 to 30 hp. Bulletin GEA- 
5995. General Electric Co, Schenectady 
- a # 


25 Demand metering and the theory, 
economics, operation and applica- 
tion of demand meters presented in 48- 
page, illustrated manual. General Elec- 
tric Co, Schenectady 5, N. Y. 


2 Motor selection for ordinary appli- 

cations of polyphase squirrel-cage 
induction motors explained in 10-page, 
2-color catalog. Presents electrical and 
mechanical modifications available for 
particular installation needs. Brochure 
100. General Dynamics Corp, Electro 
Dynamic Div, Bayonne, N. J. 


27 Low-voltage capacitors for power 
factor correction discussed in 27- 
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View of Pipe bay in large eastern utility 
plant, showing pipes insulated with 
K&M “Featherweight” 85% Magnesia. 


ithe fen 


POWER 


85% MAGNESIA 


Save heat and you save money. Thousands 
of plants depend upon ‘‘Featherweight” 
85% Magnesia to do just that. And 
no wonder! 


‘‘Featherweight’”” needs no introduction 
to thousands of users, many of whom 
first experienced its unusual qualities be- 
fore this century began. 


It is a superb insulation, low in thermal 
conductivity and not only effective on 
heated surfaces with temperatures up to 
600° F., but when used in combination 


with K&M Hy-Temp Insulation, it is 
efficient up to 1900° F. This combination 
of double layers permits staggering all 
joints and eliminating heat loss through 
open joints when expansion occurs. 


Keep this heat-saving, money-saving in- 
sulation in mind for applications in your 
company’s plants. It will serve you well-— 


always! For detailed information on 
‘‘Featherweight” 85% Magnesia, see your 
local K&M distributor, who is an experi- 
enced applicator, or write directly to us. 

Nature made asbestos... 


Keasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY = 


AMBLER 


* PENNSYLVANIA 


In Canada: ATLAS ASBESTOS COMPANY, LTD., MONTREAL, TORONTO, WINNIPEG, and VANCOUVER 
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Fulfilling an urgent need in the industry, 
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" Stage” Coal Criiher incorporates two 


onesies? 


GUNDLACH ~ 


he 


ushing stages im ene machine and is designed te reduce RUN- 


F-MINE to STOKER COAL in ONE operation. 


All Gundlach Crushers ore 


MATERIAL SIZE CAN 


Compact design 


BE CHANGED WHILE equipped with Gundlach Pat- 


ies structural swpports and installation. Rugged simple 


ented Crushing rollers. (Pat. 


No. 2578540) 


ion combined with engineering preved im the field makes 


MACHINE IS RUNNING 


‘hs machine @ profitable and reliable unit 


Crusher is pwctured withour hopper and sprocket 
guards. but 1s delivered complete. 


WRITE TODAY FOR CRUSHER BULLETINP-3 


TwO STAGE — 


J. GUNDLACH Machine Co., Belleville, Ill. 


2 


| atomizing 
| National Airoil Burner Co, 


| 4-page, 


| dual-fuel package unit. 


31 


3 





More FREE BULLETINS 


Begins on page 163 





page, 2-color catalog. Installation dia- 
grams and specs incl. Catalog 50B. 
Sprague Electrie Co, N Adams, Mass. 


HEAT EXCHANGERS 


Steam atomizing oll burners for 
use with heavy oil or tar in boilers, 
stills, dryers and other furnaces having 
steam or compressed air available for 
the oil. 15-page bulletin 21. 
Inc, 1284 E 
Sedgley Ave, Philadelphia 34, Pa. 
29 Immersion heater catalog features 
data for calculating power require- 
ments for heating processing tanks. 2- 
page folder with photos, spec tables, 
graphs. Cleveland Process Co, 7016 
Euclid Ave, Cleveland 3, Ohio. 
3 Gas and dual-fuel firing for heat- 
ing and power plants explained in 
-color folder. Presents vertical, 
“inshot” and ring type burners and new 
Form 2359. Iron 
Fireman Mfg Co, Cleveland 11, Ohio. 


Oll and gas burning equipment for 
foundries discussed in 28-page, 
2-color catalog. Photos, spec charts, 
firing diagrams. Catalog 1043C. Hauck 
Mfg Co, 124-136 10th St, Brooklyn 15, 
| ee 
32 Heat exchangers and hot water 
storage heaters covered in 16-page, 
2-color catalog. Data on _ horizontal, 
vertical and instantaneous heaters, con- 
vertors, coolers, etc. Cutaway photos, 
spec tables and diagrams. Catalog 5. 
Patterson-Kelley Co, Inc, 
E Stroudsburg, Pa. 


INSULATION 


33 Insulation of rigid and flexible 
Fiberglas for exterior and interior 
lining of warm and cold air ducts dis- 
cussed in 16-page design data booklet. 
Photos, efficiency data, installation 
sketches. AIA File 30-A. Owens-Corn- 
ing Fiberglas Corp, Toledo 1, Ohio. 
34 Thermoplastic insulating material 
explained in 2-color tech bulletin 
1-3-53. Spec tables and graphs cover 
physical, electrical, chemical, mechani- 
cal properties. 
Box 469, Jersey City 3, N. J 


Vibration isolation between con- 
necting suction and discharge 
lines and air conditioning machinery, 
pumps and turbines explained in 2-color 
leaflet. Specs, inst instr, supporting data 
on Flexon Vibra-Sorbera. Bulletin V/S. 
Flexonics Corp, Maywood, Ill. 


MAINTENANCE, SAFETY EQUIPMENT 


3 Floor and bench model 9” lathes 

presented in 12-page catalog. In- 
cludes 42 attachments and accessories 
for adaptation to maintenance demands. 


Catalog 5304, South Bend Lathe fag ho 
nd. 


929 


ae, 


425 E Madison St, South Bend 
Soluble 


3 grinding and forming operations 
discussed in 3-color folder. Operat- 
ing instructions and recommended dilu- 
tions incl. Bulletin SO53. Shear-Speed 
Chem Prod Div, Michigan Tool Co, 7125 
E MeNichols Rd, Detroit 12, Mich. 


38 


sical 
Solnus oils presented. Sun Oil Co, Phil- 


adelphia 3, Pa, 

3 Control equipment maintenance 
explained in 6-page booklet. Quick 

reference chart for trouble-shooting 

included Bulletin 14X7612A._ Allis- 

Chalmers Mfg Co, General Machy Div, 


Milwaukee 1, Wis. 
40 Helically - wound fiexible metal 
hose described in 2-color, 49-page 
catalog. Includes charts on frictional 
losses vs flow rates, photo story on the 
making of seamed metal hose, specifica- 
tion page. Catalog 200. Titeflex, Inc, 
500 Frelinghuysen Ave, Newark 5, N. J. 
41 Steam vapor and high pressure 
combination cleaners presented in 
2-page folder. Demonstration photos, 
spec charts and accessories list included. 


oil for metal cutting, 


Oils for wide industria} applicatior 
discussed in Tech Bulletin 17. Ph 





Warren St, | 





M W. Kellogg Co, PO 
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properties and advantage of new 








| How to make 


ACCURATE 
BOILER WATER | 
pH, PHOSPHATE, 
NITRATE TESTS 


TAYLOR 
COMPARATORS 


You can make many determinations in 
seconds... longest take only two min- 
utes. Taylor Sets are lightweight, easy 
to carry for on-the-spot tests, or you 
can use them in the lab. Each set com- 
plete with accessories and reagents. 


Easy adhe Be 


A. Fill three test 


tubes with sample to be 
tested and place them 
in the base. 


B. Add reagent to 
middle tube only. 


of Place color slide 
on base, move across 
until colors match, and 
.». THERE'S THE VALUE! 


Guaranteed Color Standards! 


Sealed-in-plastic color standards carry an 
unconditional guarantee against fading that 
gives you complete freedom from mechani- 
cal inaccuracy in making determinations. 
No single standards to handle. Each slide 
contains a complete set of standards for any 
one determination. 


SEE YOUR DEALER... 
for equipment. Write direct for 
FREE HANDBOOK on pH 
and Chlorine control in 34 basic 
industries. Also illustrates and 
describes all Taylor Sets. 

AND 


W. A. TAYLOR “3 


YORK RD. & STEVENSON LANE + BALTO.-4, MO 
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SEND FOR DESCRIPTIVE BULLETIN 51!-A 
WITH COMPLETE CAPACITY TABLES 


Before you order— 


The new Class LCB is just one of the many units that are 
special with most manufacturers but are standard with Leslie. 


Check to see if any pressure, temperature or level control you 
want is standard with Leslie, before you order. Play it safe. 
Your Leslie Engineer is listed under ‘‘Valves” or ‘‘Regulators” 
in the classified telephone directory in principal cities. 


» 
X 


TO YOUR SMALL FLOW 
CONTROL PROBLEMS 





for accurate, foolproof regulation of small 
flows of steam, air, gas or liquids, with inlet 
pressures to 1000 psi and reduced pressures 
from 2 to 400 psi. 


Change operating conditions quickly and 
easily with simple, handwheel adjustment 
—no need to waste time changing springs 
or swapping parts. Check these widely 
accepted Leslie features that are standard 
in the new, efficient, Leslie Small Flow 
Reducing Valve. 


these Gealmer 
een oe 
+ construction 
rials 
oe 
mateo” 
aphrag™ = poxes_— 
os 


o stuffing “—— 


THE FIRST NAME IN PRESSURE, 
TEMPERATURE AND LEVEL CONTROLS 
Since 1900 


LESLIE CO., 235 Grant Avenue, Lyndhurst, New Jersey 
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BURGESS-MANNING 
COMPANY 


. - » wherever the flow of AIR, STEAM, and 
other GASES create N-O-I-S-E. 


Standard Snubber* designs are available, 
incorporating Air Cleaning, Spark Arresting, 
Water Separation, Waste Heat Recovery, and 
Surge Control Features. 


You can depend upon Burgess-Manning En- 
gineers for a quality product ...and SOUND 
ENGINEERING counsel to solve your noise 
problems. 


Burgess-Manning Snubbers installed at 
Corpus Christi, Texas, pumping station. 


*Typical Snubber 
wr 


~ 


\ 


eae PN Te 


f COMPANY 


749-) East Park Avenue, LIBERTYVILLE, ILLINOIS 


Chicago 


232 


Dallas 








More FREE BULLETINS 
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Malsbary Mfg Co, 845 92nd Ave, Oak- 
land 3, Calif. 


42 Quick connect-disconnect couplers, 

\% in. to 8 in. dia, for air, water, oil, 
gas, steam handling. Feature reduced 
coupler weight and 80% indicated flow. 
Catalog VP 83. 7 pages with full spec 
charts. Snap-Tite, Inc, Union City, Pa. 


43 Hard facing to reduce maintenance 

and replacement costs discussed in 
2-color folder. Includes application of 
alloys to lineal, cylindrical, contoured 
shapes. Cleveland Hard Facing, Inc, 
3047 Stillson Ave, Cleveland 5, Ohio. 


Restful color group of paints for 

plant interiors and machinery de- 
scribed in 6-page, color-chip folder. 
Form 125. Rust-Oleum Corp, 2799 Oak- 
ton St, Evanston, Il. 


4 Floor resurfacing and proportions 
for mixing ingredients for specific 
jobs discussed in 2-page folder. AIA 
File 23-D. United Laboratories, Inc, 
16801 Euclid Ave, Cleveland 12, Ohio. 


METERS AND INSTRUMENTS 


4 Pressure and vacuum gages for 

measuring vacuums as great as 
10-11 mm Hg and pressures up to 150,- 
000 psi described in 32-page catalog. 
Catalog 7001. Minneapolis - Honeywell 
Regulator Co, Wayne and Windrim 
Aves, Philadelphia 44, Pa. 


47 Gas analysis equipment for ther- 
mal conductivity measurements 
explained in 8-page booklet. Data sheet 
included. Folder ND46-91(2). Leeds & 
Northrup Co, 4934 Stenton Ave, Phila- 
delphia 44, Pa 


48 Safety valves for steam power 
plants described in 2-page illus- 
trated folder. Valve selection and spec 
tables incl. Bulletin 194, Frick Co, 
Waynesboro, Pa 


PUMPS 


49 Ceramic plungers for reciprocating 
pumps described as to properties 
of plungers and manufacturing process. 
Bulletin W-404-B5. Worthington Corp, 
Harrison, N. J. 


5 Pneumatic pump with only one 

moving part pumps problem mate- 
rials by old principle of operation. Un- 
affected by temperatures, pumps almost 
anything that will flow into it. Bulletin 
4600. Photos, diagrams, specs. Yeoman 
Bros Co, 1999 N Ruby St, Melrose Park, 
Ill. 


5 Screw pumps, double external 

bearing and gear type, double ex- 
ternal bearing and gear hopper type, 
and gear-in-head type, described in two 
illustrated bulletins. Cutaways and 
spec tables incl. Bulletin WQ-S205 and 
WQ-S206. Warren Steam Pump Co, War- 
ren, Mass. 


52 Instruction booklet for De Laval 

pumps includes installation, main- 

tenance, and parts list. 2 pages with 

exploded views and sketches. Bulletin 

L314A-6. De Laval Steam Turbine Co, 
v. J 


Trenton 2, N 


MISCELLANEOUS 


53 Industrial castings for use in avia- 
tion, chemical, diesel, and general 
industrial fields described in 12-page 
booklet. Photos, spec charts, graphs. 
American Brake Shoe Co, Dept A, 230 
Park Ave, Nev’ York 17, N. Y. 


54 Stress rupture values of tubing 
steels and other materials designed 
for high temperature service presented 
in new data card, TDC-153. Babcock & 
Wilcox Co, Tubular Products Div, 
Leaver Falls, Pa. 


— Automatic water softener ejuipped 
with pilot-operated, diaphragm- 
type hydraulic valves. Automatic con- 
trol unit can be installed on existing 
water softeners. Bulletin 612, 2 pages 
with photos. *Request direct on com- 
pany letterhead to Elgin Softener Corp, 
Elgin, Ill. 
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2 Drum Water Tube Boiler a asa 


FOR ALL INDUSTRY... 


¥ KES 


ER ATORS * In the oil, paper and chemical industries and in manufactur- 
STEAM GEN ing plants, institutions and public buildings throughout the world 


Wickes Steam Generators are in constant daily service. All types, such as those illustrated on this page, with capacities 
up to 250,000 Ibs. steam per hour and 1000 psi. Write for descriptive literature. 





“A” Type Water Tube Boiler 3 Drum Low Head Water Tube Boiler 





























Water Tube Boiler Type “A” “Packaged” Steam Generator 








THE WICKES BOILER COMPANY ¢ pivision oF THE WICKES CORPORATION, SAGINAW, MICHIBAN 
RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinneti * Cleveland * Denver * Greensboro, N.C. 


* Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City °* Pittsburgh * Portland, Ore. * Saginaw * Sen Francisco °¢ 
Springfield, II, * Tampa, Fle. * Tulsa * Washington, D.C, 
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Another Beaumont Birch 


Ash Handling Installation 


Discharge end section of 
a flooded hopper for 
Beaumont hydraulic sys- 
tem showing rugged sup- 
porting structure and 
circular protected obser- 
vation ports of special 
heat resistant glass. 


Why BEAUMONT BIRCH Hydraulic Ash 
Handling Systems Assure You 


ghey 


Reliable, Efficient Serice 


In every detail of Beaumont 
Hydraulic Ash Handling Systems, 
you'll find they’re designed for 
practical considerations of boiler 
efficiency, operating safety, mini- 
mum man-hour attention and 
minimum maintenance. 

For example, on flooded hop- 
pers beneath pulverized coal fired 
boilers, costly shut downs are 
never necessary when water jet 
nozzles in the ash hopper require 
replacing. They are easily and 
safely replaced while the boiler is 
in operation . . . the rugged sluice 
gate and operating cylinder are 
mounted on a single casting, com- 
pletely shop assembled. This 


assures perfect alignment of 


cylinder for long uninterrupted 
service. 

On flooded hoppers, operators 
are always protected at observa- 
tion ports by special glass resist- 
ant to thermal shock, in addition 
to a protecting metal guard. Built- 
in spray washers keep all observa- 


\ 


\/ 


DESIGNERS — MANUFACTURERS 


tion ports clean and free from 
dirt and fog. 

These and many other points, 
such as, sluiceways, sumps, de- 
watering bins, flyash handling 
systems and other supplemental 
equipment are only a small part 
of the attention to details that 
are characteristic of Beaumont 
Birch Systems. 

Power and Consulting Engi- 
neers specify Beaumont Birch 
Hydraulic Ash Handling Equip- 
ment because they are assured of 
design, engineering and construc- 
tion to exacting specifications! 

Beaumont’s background of over 
fifty years in the design and 
manufacture of ash handling 
systems gives you long service life 
with a minimum of maintenance. 

For complete details of the 
many efficiency and economy fea- 
tures of Beaumont Hydraulic Ash 
Handling Systems, call in a Beau- 
mont Birch engineer or write 
direct. 


BIRCH COMPANY 


1502 RACE STREET, PHILADELPHIA 2, PA. 


BULK MATERIAL HANDLING. SYSTEMS 
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From the top of the cliff the water will 
be lead through penstocks to twelve 
100,000-hp units operating under a 295- 
| ft head. To supply additional peak pow- 
jer, plans include a pumped-storage plant 
| that will be installed in the side of the 
|canal now under construction. This will 

pump water into an elevated reservoir 
| of 5-billion gallon capacity. 

Water flowing back to the canal from 
| this reservoir will operate the pumping 
plant as a 225,000-hp generating station. 
In addition, the pumped water will per- 
mit installing four more 100,000-hp 
units in the main plant whenever they 
may be required. After completion, this 
development will have a total installed 
capacity of 1,825,000 hp. 

Present work needed on this project 
includes widening the canal to supply 
water for these four additional units. 
Also, further work will be done now— 
work that could be completed later only 
at much higher cost. 

Even with an early go ahead, power 
from the proposed St Lawrence devel- 
opment will not be available to meet 
the 1957 peak load in the Ontario hydro 
system. Therefore alternative sources 
are necessary to meet the demand ex- 
pected in that year. The new pumped- 
storage project is one of these sources. 


Combustion Engineering Signs 
Agreement with Sulzer Bros 


PATENTS, designs and experience of 
Sulzer Bros, Ltd (Winterthur, Switzer- 
land) are available to Combustion En- 
gineering, Inc under terms of a recent 
agreement, 





Decision grows out of an investiga- 
|tion of European once-through high- 
| pressure boilers to see if Combustion’s 
|natural and controlled-circulation de- 
| signs might be supplemented advan- 
|tageously by European developments. 
| Study revealed that many successful in- 
'stallations of Sulzer Monotube units 
| (Power, Nov 1945) not only demon- 
| strated soundness of the design but also 
(Continued on page 238) 


Coming Events 


Oct 9-15—International Mechanical 
Engineering Congress, Turin, Italy. The 
Permanent Secretary, International Mechan- 
ical Engineering Congress, 10 Ave Hoche, 


Paris VIII eme, France. 


Nov 9-12—Refrigeration and Air Con- 
ditioning Exposition, Public Auditorium, 
| Cleveland, Ohio. Write Banner & Greif, 250 
W 57th St, New York 19, N. Y. 


Mar 15-19—10th Annual Conference 
and Exhibition, National Association of 
| Corrosion Engineers, Kansas City, Mo. A B 
| Campbell, Executive secretary NACE, 1061 
| M&M Bldg, Houston 2, Texas. 
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specialization gives you 
“Tops in Quality” 


BLLIVL SIEEL LUD 


SEAMLESS — MECHANICAL — PRESSURE — CORROSION RESISTANT 


Carbon 5 Chrome 1/4 Moly 
Carbon 1/4, Moly 7 Chrome 1/4 Moly 
1/, Chrome !/, Moly 8 Chrome !/, Moly 

TYPICAL 1 Chrome 1/. Moly 8 Chrome 1 Moly 

11/4, Chrome 1/2 Moly 9 Chrome 1 Moly 

ANALY : és ; ee 
SES: 2 Chrome 1/2 Moly 3% Nickel 7% Nickel 
214, Chrome 1 Moly 5% Nickel 9% Nickel 
AISI Types: 304-321-347-316-309-310-405-4 10-430-44 3-446 
Analyses to meet conditions where heat, corrosion, press 
sure and structural strength are involved. 





SIZE RANGE — 


1 i .D. — wall thickness . ay inch. 
WALL THICKNESS: l, to 6 inches O.D wall thickness .035 to 1,000 inch 





TYPICAL Pressure tubes — Superheater tubes — Condenser 
APPLICATIONS: tubes — Still tubes — Evaporator tubes — Barrel 
tubes — Oil-well Pump Barrels — Mechanical tubes 
— Aircraft tubes — Propeller tubes — Rollers for 
Transmission Chains. 


The heating, piercing, rolling of 
seamless tubes is controlled at every 
step for uniformity, close tolerance. 





Globe engineers 

gladly give you the 

benefit of specialized 

knowledge of stainless steel 

tubing in a wide range of 

services and applications — : he 

to improve your product — ia you spe ify Globe, you get 

to cut costs. uniform high quality alloy 

steel tubes, the product of highly 

TO BE SURE... developed production facilities and 

SPECIFY GLOBE specialized quality controls and methods, All Globe tubes are 
thoroughly inspected and closely held within tolerance specifi- 


cations. Write for the Globe general catalog. 


° ° *. Chicago * Cleveland * Philadelphia * St. Lovis * New York 
Milwaukee 46, Wisconsin Detroit * Denver * Houston * San Francisco * Glendale, Cal. 
r) Producers of Globe seamless stainless steel tubes — Gloweld stainless steel tubes — alloy — carbon 


seamless steel tubes — Globeiron (high purity ingot iron) seamless tubes — Globe Welding Fittings. 
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5.0 6.0 7.0 8.0 90 


Water Velocity—fps 


Best way to 


RESTORE 


condenser tube 


EFFICIENCY 


90% of surface condensers do not 
perform as well as they should. 
One major cause is fouled tubes. 
And, only too often, when such 
tubes are rubber-plug cleaned, the 
results prove far from satisfactory. 


Ina recently reported test, it was 
shown that shooting rubber plugs 
through a fouled tube didn’t fill 
the bill in successfully removing 
the type of scale encountered. See 
chart. But when the same tube was 
acid-cleaned, the heat transfer ob- 
tained approximated that of a new 
and clean tube. 


Removing lime scale with that 
effective acid-descalant, Oakite 
Compound No. 32, more than re- 
pays for itself by the savings it 
makes in reduced turbine-steam 
consumption and lower fuel costs, 
It minimizes tube failure caused by 
partially obstructed tubes and 
eliminates the cost both of replac- 
ing tubes and of idle condenser 
capacity. 

After you have removed lime 
scale with Oakite Compound No. 
32, you can prevent further build- 
up by treating condenser circulat- 
ing water with Oakite Airefiner 
No. 52. For further details, write 
for booklet. No obligation. Oakite 
Products, Inc., 23 Rector Street, 
New York 6, New York. 


zee iMOusTaiag Cig 


OAKITE 


a -“_—C-“e yet 
Meats. marnoos * ** 
Techaical Service Representatives Located in 


-_—~osoenoraeoerrceoerceoeorworweoerwerreorreoeowrrwovwrewvevewewewewee. 


> A few years back I had charge 
of the boiler room in a small food 
processing plant. Because the room 
was quite small there was only about 
three feet between outside of furnace 
wall and building wall. Blowdown 
line ran from boiler to a concrete 
pit covered with planks. 

I blew down regularly at noon 
every day, having the fireman watch 
the water gage. The day our fireman 
was sick turned out to be the day I 
nearly committed my worst boner. 

As usual, | blew down at noon, 
opening both valves. Then I stepped 
to the front of the boiler because, 
with the fireman out sick, someone 
had to watch the water level. When 
! turned to go behind the boiler to 
close the valves a billow of steam 
hit me in the face. Water entering 
the pit was flashing into steam and 
it soon filled the small boiler room. 

| wrapped some rags around my 
face, pulled on my gloves and threw 
a rain coat over my head. By this 
time there was two inches of hot 
water on boiler room floor that I had 
to wade through before I could close 
the valves, 


Luckily, when I got out in front 
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of the boiler again there was still 
some water visible in the gage. Right 
then and there | made my mind up 
that this was the first and last time 
I'd ever leave blowoff valves open 
to go and check water level. Have 
two men for this job, or place water 
gage so it can be seen from blow- 
dlown station. 
Greorce MILiBurNn 
Stratford, Canada 
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@ What is your “biggest boner’? We'll 
pa; ‘en dollars for each ote we publish 


Alfred Iddles, president of The Babcock 
& Wileox Co, announced the establish- 
ment of an Atomic Power Division of the 
company. C H Gay, vice president and 
formerly head of the manufacturing depart- 


ment of the company’s Boiler Division, has | 
| heen placed in charge of the new division. 





JUST WAIT ’TILL YOU 


SEE THE Hew 
SAFETY 


VALVE 


in the September 
issue of Power 
= SENSATIONAL = 


NEW DESIGN FEATURES 
NEW INSTALLATION AND 
OPERATION ADVANTAGES 


Drawing upon our long experience in the man- 
ufacture of safety-relief valves we have de- 
veloped this new valve in a wide range of 
sizes. Its many advanced features make it the 
last word in safety valves. We'll tell you, all 
about it next inonth. Here’s'a tip . . . it's well 


worth waiting for! 


‘Lonergan 


J. E. LONERGAN COMPANY 


Established 1872 
RACE & 2nd STREETS 


POWER 


PHILA. 6, PA 
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The Operator With the S-E-Co. Coal Valve 


S-E-Co. Coal Valve shown below is Style 2BS, 
designed for inclined installation. This style fea- 
tures 2” offset between inlet and outlet centerlines 
and a disc brake to prevent gate from self-closing. 


AUGUST 1953 


can rely on dependable, easy gate operation 
because the double racks and pinions prevent 
gate cocking and binding; the U-shaped gate 
keeps coal and moisture from operating parts 
and prevents sticking and wear; roller bearing 
equipped rollers with pressure greasing and 
dust-seals support the gate and insure free 
motion; and the operating shaft is mounted 
on anti-friction bearings. 


Purchase your valve requirements from Stock 
Equipment Company, where valves are a spe- 
cialty and receive the attention to design and 
construction they require. Stock Equipment 
Company has a full line of valves in sizes rang- 
ing from 6” to 42” designed to control coal, 
soot or siftings, or bulk materials. For bulletin 
or help on your valve problem, write to 


STOCK EQUIPMENT COMPANY 
745P HANNA BUILDING 
CLEVELAND, OHIO 




















The Joint that Doesn’t Ask 
The Corrugation to Take 


STARTING POSITION 


(Line Cold) 


FINAL POSITION 


(Full Temperature) 


MIDDLE POSTION 


(Line Heating Up) 


Call it conservatism on our part, if you 
like, but this whole matter of corruga- 
tion design involves an engineering safety 
factor that should be important to you 
when in the market for expansion joints. 
There’s an economy factor, too. 

We refer to the very definite relation- 
ship in the Badger Joint between the 
depth of the corrugation and the limit 
placed on the traverse for that depth. 
This is the safety factor. And since the 
traverse limit is consistent, it is a simple 
matter to select the size of joint that will 
give full traverse but need not be over- 


traversed. This is the economy factor. 
Our latest Bulletin gives full details of 
these important points. 

Thus with the Badger Joint, you are 
protected against the danger of under- 
traverse and against uneconomical buy- 
ing resulting from over-traversing. The 
Badger corrugation is never asked to 
do too much. Neither is there unusable 
excess traverse. With graduated corru- 
gation depths, you can get a Badger 
Joint that will closely meet carefully 
calculated corrugation requirements for 
pipe size and anticipated traverse. 





% Directed-Flexing, Self-Equalizing . 


. exclusive with 


Expansion Joints designed and manufactured by .. . 





BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET © CAMBRIDGE e@ MASS. 


| More POWER NEWS 
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indicated features of proved advantage 
for high-pressure steam generation. 
Further, it was felt that Sulzer’s re- 
search and specialized experience with 
the once-through type could contribute 
materially to studies Combustion has 
been making of problems involved in 
generating steam at 5000 psi and higher. 


Internat’! Boiler Code News 


RESULTS OF FIRST formal meeting to 
develop an international boiler code 
were most encouraging, according to 
F X Gilg, Babcock & Wilcox Co, who 
headed the American delegation. This 
first meeting of ISO/TC-11 (see Power. 
June 1953, pp 242, 244) was attended 
by 76 delegates from Austria, Australia, 
Belgium, France, Germany, Holland, 
Italy, Spain, Switzerland, United King- 
dom and the United States. It was the 
largest International Standards Or- 
ganization (ISO) meeting ever held and 
the first time that boiler makers from 
sO many nations met to discuss mutual 
problems. 

Great interest shown indicates a real 
need for an international code. Coop- 
erative spirit of the delegations in arriv- 
ing at compromises not yet permitted 
by their respective boiler laws indicates 
that the prestige of an ISO code or rec- 
ommendation would be very strong. 

Agreements were reached on 12 draft 
resolutions, including a design formula 
for cylindrical shells, rules for riveted 
construction, inspection and stamping. 
After discussions in working 
groups, three subcommittees were rec- 
ommended to continue studies on (1) 
materials (2) allowable stresses and 
design formulas (3) welding. 

These subcommittees will carry on 
work started at the Paris meeting. To 
make it easier to get this done without 
trans-Atlantic travel, Germany was in- 
vited to take the secretariat of the com- 
mittee on materials, France the commit- 
tee on allowable stresses and design 
formulas, and Holland the committee on 
welding. Since the ASME Boiler Code 
Committee is the secretariat for ISO/TC- 
11, it will charge these subcommittees 
to resolve their differences by corre- 
spondence and local meetings. It is 
hoped that another meeting of the full 
committee can be held in about two 
years, to finalize discussions so an ISO 
recommendation can be circulated for 
approval among those concerned. 

While agreements reached by ISO/TC- 
11 may have some long-range effect on 
boiler laws in various ceuntries, boilers 
built for installation in the U.S. and 
Canada will always have to comply with 
the ASME Boiler and Pressure Vessel 


Code as they do today. 


some 
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NORDBERG 
SUPAIRTHERMAL 
DUAFUEL” ENGINE. 


HIGH EFFICIENCY INCREASES 
POWER PLANT PROFITS 


*Trade Mark 





View shows Mr 

Rome Johnston, Chief 

Operating Engineer, and the 
Nordberg SUPAIRTHERMAL 
Duafuel engine in the Lindsay, 
Oklahoma, municipal power plant. 


Ar the Lindsay, Oklahoma, municipal plant, 
a Nordberg SUPAIRTHERMAL Duafuel engine 
is generating energy at an average fuel cost of 
2.5 mills per kwh at 58.5 percent average load 
factor. This Nordberg four-cycle, 8-cylinder en- 
gine is rated 1425 horsepower, 1000 kilowatts, 
at 450 rpm. 


Since this 13” x 164%" SUPAIRTHERMAL 
engine was placed in service, it has been oper- 
ating over 98 percent of the time. Data compiled 
by C. H. Guernsey & Co., consulting engineers, 
show savings in fuel costs of over $1200 per 
month as against straight oil operation. In addi- 


tion, this engine has maintained a lubricating 
oil economy of approximately 18,000 HP/hrs. 
per gallon. 

Because of its compact design, the 1425 hp 
Nordberg SUPAIRTHERMAL engine was in- 
stalled in the very limited floor space formerly 
occupied by a 200 HP unit, eliminating the 
necessity for costly building expansion. 

When you need more economical, compact 
power, investigate the tested and proved advan- 
tages of Nordberg SUPAIRTHERMAL engines, 
in sizes from 535 to 4260 HP. For details, write 
for Bulletin 191. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 
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all sizes and 
gauges always 


OF AMERICA | 


PITTSBURGH e¢ CHICAGO 'e FRED S. RENAULD & CO., LOS 


Pittsburgh District 


cKEES ROCKS, PA. 


ANGELES 








Another Large Firm Adopts 


‘35 NICHOLSON TRAPS AS 
TEMPERATURE CONTROLS 


Because they serve effectively as tem- 
perature controls as well as steam traps, 
and cost only about $35, Nicholson ex- 
pansion steam traps are being increas- 
ingly installed in place of temperature 
regulators. A 
large processor 
recently in- 
stalled these 
Nicholson units 
on outdoor stor- 
age tanks after 
thorough tests showed a less than 2°F 
variation in outlet condensate temper- 
ature. Regulators had been costing 
them $110.00 to $200.00, with cost of 
a trap added. 

Nicholson expansion steam traps are 
easily adjusted to pass condensate at 
any temperature below 212°F. Because 





there is only one moving part, remark- 
ably low maintenance costs are being 
shown. Easily installed, usually without 
supports. Lengths, 9” to 40’. Press. 0 
to 250 Ibs. Freezeproof. 


For All Ecuipment Using Steam or Hot Water 


Dryers Pipe Coils 
Evaporators Radiators 
Heat Exchangers Retorts 
Heaters Separators 
Kettles Steam Stills 
Paper Machinery Storage Tanks 


CATALOG 751 
125 Gregon St., Wilkes-Barre, Pa. 








GER NICHOLSON Fay 


TRAPS -VALVES: FLOATS. 





APPOINTMENTS 





Ford Kurtz 


Corporation Executive Changes 


J G White Engrg Corp: Ford Kurtz, 
from vice-president to president; Edward 
N Chilson, from vice-president to chairman 
of the board. American Brake Shoe Co: 
M B Terry, from executive vice-president 
to president of American Brakeblok Divi- 
sion. Combustion Engrg, Inc: Broderick 
Haskell, from member of the board and of 
the executive committee to vice-chairman 
of the company. 

Crane Co: Lucien W Moore, from di- 
rector of purchases to vice-president; 
George L Larson, from general superin- 
tendent of the Chicago works to executive 
assistant. Ajax Flexible Coupling Co, 
Inc: William T Welch, president; Wayne 
Belden, executive vice-president; Charles 
Belden, vice-president. 

Fluor Corp, Ltd: Jan Oostermeyer, 
former president of Shell Chem Corp to 
member of the board. Northwest Electric 
Light & Power Assn: A W Trimble, presi- 
dent; R C Stetterstrom, first vice-president; 
E M Naughton, second vice-president; J R 
Cawlfield, treasurer. Peabody Engrg 
Corp: Eric G Peterson to executive vice- 
president. Union Carbide and Carbon 
Corp: George C Miller to president of 
Bakelite Co, a subsidiary. 


Operations Executive Changes 


Babcock & Wilcox Co: Frank X Gilg, 
from application engineer to executive as- 
sistant in the boiler division; W Tom 
Moore, from development and design en- 
gineer to executive assistant in the atomic 
power division. J G White Engrg Corp: 
H P Jackson, vice-president—construction ; 
Robert H_ Barclay, vice-presiden|—engi- 
neering. 

Westinghouse Electric Corp, jet di- 
vision: Hewett 8 Arnold, assistant division 
manager; Thomas A Daly, manager of 
technical operations; Joseph F Chalupa, 
manager of manufacturing, South Phila- 
delphia plant; James W Fatkin, assistant 
to division manager; Vincent J Gordon, as 
sistant manager, production. 
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CONVEYOR 
TRIPPER 


ONVEYING 


yslem 


Feeds Coal to 

“ZIPPERED” 

Bunkers Without Dust... 

or Stockpiles it “Automatically” 


ZIPPER 
BUNKER 


At this plant, coal being fed to bunkers never 
gets a chance to be a dust problem! 


As the belt conveyor tripper travels back 
and forth above the bunkers, its two discharge 
chutes automatically open and close a Zipper 
bunker seal, just as you open and close a slide 
fastener. Since the Zipper is open only at the 
chute, no dust can escape from the bunkers. 


Also unusual is this system’s stocking out 
boom conveyor. It discharges through a tele- 
scoping chute that automatically raises with 
the level of the stock pile, under actuation of 
a heavy duty S-A Tellevel Control. 


These are typical examples of the way S-A 

engineers meet specific job needs. Whatever 

IOWA POWER AND LIGHT COMPANY, Des Moines, lowa your problem, S-A experience, plus the com- 
The S-A Conveying System at this plant provides complete handling and plete line of S-A bulk handling equipment, 
distributing facilities for coal with a minimum of supervision. Coal moves 

from receiving hoppers, through breaking and sizing, to bunkers, or to and 


from stock pile as needed. Completely modern, the system has a capacity of handling costs. Write for more details. 
up to 300 tons per hour. 


can provide an efficient answer to reduce your 


Belt Conveyors Screw Conveyors 
REDLER Conveyor- Skip Hoists 


aueane Belt, Pon & Plate Feeders 
, oa” Track Hoppers & Bin Gates 
Weigh Lorries TELLEVEL Bin Level Controls 
. : . r a E a 5: D A M 5 0 N Crushers, Roll & Ring Type Water Intake Screens 
\ L 


Bucket Elevators SEALMASTER Ball Bearing 
5 Ridgeway Avenve, Aurora, Illinois AMIS. COS tos Angeles, Calif., Belleville, Ontario Pivoted Bucket Carriers Units 


Write for a bulletin on any of the above 








DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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Westinghouse Atomic Equipment Dept: 
Leo B Dorsner, supervisor of manufactur- 
ing; Ralph M Yearick, supervisor of pro- 
duction; Benjamin Cametti, manager of 
pump engineering section. Westinghouse 
Pacific Coast District: Willis L Winter, 
from assistant to the manager of the elec- 
tric utility dept to distribution apparatus 
manager. 


Engineer Changes 

Bailey Meter Co: H H Gorrie, from 
assistant chief engineer to chief engineer. 
Allis-Chalmers Mfg Co: John Pappas and 
David T Rayner Jr, from the training 
course for graduate engineers to the plant 
engineering department. Designers for In- 
dustry, Ine: Charles E Freese, project en- 
cineer--mechanical development div; Vern 
L. Ripley, senior project designer—mechani- 
cal development division. 

Koppers Co, Ine: Fred A Robbins, 
chief engineer of the piston ring dept. 
Tenney Engineering, Ine: Peter K 
Baade, test engineer for the environmental 
test chamber div. Gregory Industries, 
Inc: A G Bissell, from head civilian of the 
Welding, Casting and Forging Branch of 
the U. S. Navy’s Bureau of Ships to en- 
gineering consultant for Nelson Stud 
Welding Division. 


New Sales Vice-presidents 
Republic Steel Corp: Norman W Foy, 
from general sales manager to vice-presi- 
dent in charge of sales. Associated En- 
gineers, Inc: Gordon M Genge, from sales 
engineer for Electric Machinery Mfg Co, 
Inc to vice-president and sales manager. 
Anderson Bros Mfg Co: Walter E Gun- 
nerson, from sales manager and chief en- 
gineer to vice-president in charge of sales. 
Efficiently removing the sting from industrial smoke requires con- Sangamo Electric Co: James H Patton, 
from utilities and industrial div sales 
manager to vice-president and sales man- 
ager. Thor Power Tool Co: J A Hill, 
vice-president and sales manager; B H 
Johns, vice-president—rock drill sales. 


siderable skill and experience. Buell has spent the past twenty years 
acquiring both! 


Because dust content varies, Buell specialists first analyze the dust, 
then make a detailed study of on-the-job conditions. It is because 
of this sound approach that Buell has been so unusually successful. New Sales Managers 
Trane Co: Ben A Schwirtz, Cleveland 
Users of Buell equipment, many of them leaders in their own fields, sales office. General Electrie Co: Arnold 
have reported that the collection of dust has greatly improved Jensen, Conduit Standard Lines sales; 
employee morale, increased production and made ceally significant Emmett E Hinson Jr, industrial laminates 
contributions to plant-community relaticns. We wiil be giad to and insulating materials; TF Mackey, 
sdieiini ii aneading a Buell neg? ; ’ heavy industries; K R Ross, medium in- 
supply ames Of present Buell users right in your own field. dustries; W V Gough, light industries; 
: , ed _ ’ : | ) ale. i strv ‘ts aj nance: 
Our informative brochure—The Collection and Recovery of Indus- aft ap es v4 bsg csi, at 
‘al D ; ie F W McChesney, industry sales procedures. 
trial Dusts—explains all three Buell systems for industrial dust collec- 
tion. For yo ) imentary Fash . . Ch 
£. ur c¢ mplimentary Jr, Washington D. C.; D E Clisbee, Ham- 
copy write Dept. 50-H, Buell mond, Ind; E W Windahl, Duluth, Minn; 
Engineering Company, 70 Pine | J T Baker, Youngstown, Ohio; F F Jasper- 
Street, New York 5. N. Y. | sen, Philadelphia, Pa; Hamilton Corey, 
Atlanta, Ga. Precision Transformer 
Corp: John R Smith Jr, sales manager 
and assistant to the president. Combustion 
Control Corp: Kenneth R Blaine, At- 
lanta, Ga: Adolph J Erickson, Dallas, 


Texas. 


Graybar Electric Co, Ine: J J Lieske 


Hydropress, Ine: Bernard Anseher, 
MECHANICAL domestic sales. Elliott Co: M L Hiller, 


ea 20 Years of Engineered Efficiency | Washington, D.C. district. Chrysler Corp, 
| Airtemp Div: Peter J Dalton, Detroit re- 
eek DUST COLLECTION SYSTEMS gion. ° Arecke asain’ tant Gordon E 


POWER * AUGUST 1953 





THEpe: PP, 
MERE's 4 -/AN 10 MEET EVERY MODERN NEED~ Econ, 


CANTON STOKER CORPORATION Ally 
Specialists in Automatic Coal FIRING, HANDLING and CONTROL Equipment 
CALL THE REPRESENTATIVE NEAREST YOU 


a 


HERE ARE THE 
OUTSTANDING TYPES, SIZES, STYLES 
BEING SPECIFIED TODAY... 


THE 
DURAFLEX DELUXE WORMFEED 


Includes ash dump grates, unit or divided 
drive. For loads up to 275 H. P. 


THE 
DURAFLEX 
STANDARD 
WORMFEED 


Includes solid ash plates, heavy 
duty tuyeres and sectional feedworm. For 
loads up to 275 H. P. 


CANTON DURAFLEX BINFEEDS 
Deluxe or Standard Models 


Available with or without ash dumping grates; unit or divided drives; front, rear 
or side boiler entry; ash sprays and furnace fronts 


For use where steam demands vary rap- 
idly and service conditions are severe. 
For loads up to 800 H. P. 


THE VULCAN RAMFEED 
THE LO-SET RAMFEED 


Requires less headroom, saves space and 
often costly pitting. For loads up to 
350 H. P. 


LO-SET 
RAMFEED 

$ .WGLE 
ASH DUMP 


CANTON KILN STOKER 
For ceramic kiln firing. 
For specicl or very narrow 


furnaces or boiler fire- 
boxes 


CANTON ROYAL SCOT 


A unit type wormfeed stoker for auto- 
matically, efficiently firing Scotch Marine 
boilers. 


For loads up to 275 H. P. 


USED HORIZONTALLY 
TO FEED 3 OR 
MORE HOPPERS 


CANTON 


741 ANDREW PLACE S. W. 
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CANTON “’FLO-TUBE”’’ HEAVY DUTY CONVEYORS 


Screw type conveyors deliver coal from bin or pile 
automatically . . . free men for more exacting duties. 


USED LIKE THIS 
TO FEED ONE 


“Off-on’ switches will maintain desired levels in 
hoppers. Capacities to 10,000 Ibs. per hour. Also 
_ widely used for conveying other materials such as 
steel chips, grain, pellets, wood waste, sand, etc. 


COAL ENTERS EXPOSED END 


CANTON 
“‘TURBO-AIRE”’ 
SYSTEMS FOR 
SMOKE CONTROL 


Effects complete com- 
bustion. Simply ‘‘burns 
the smoke where the 
smoke begins.’’ For 


CANTON “SYNCHRO” COMBUSTION CONTROLS 
boilers to 1000 H. P. 


Autornatically adjusts fuel feed, air supply, boiler draft 
and combustion rates ir proportion to steam demand or 
water and weather temperatures. Applicable to other 
forms of proportioning control. 


STOKER 


nen 2 eek o Waren, 


CANTON, OHIO 


PHONE 3-9133 


ALABAMA 
BIRMINGHAM 
39135 


COLORADO 
DENVER 
Pearl 0172 
GEORGIA 
ATLANTA 
Cypress 7331 
ILLINOIS 
CHICAGO 
Longbeach 12653 
INDIANA 
FT. WAYNE 
Eastbrook 2608 
1OWA 
CEDAR RAPIDS 
33528 
DES MOINES 
43231 
SPENCER 1786 
KENTUCKY 
LOUISVILLE 
Magnolia 1245 
MARYLAND 
BALTIMORE 
Belmont 5-4740 
MASSACHUSETTS 
BOSTON 
Liberty 21853 
MICHIGAN 
DETROIT 
Trinity 50841 
MISSOURI 
KANSAS CITY 
Victor 3505 
ST. LOUIS 
Newstead 1039 
NEW YORK 
BUFFALO 
Riverside 8495 
NEW YORK 
Cortlandt 73198 
SYRACUSE 59915 
NORTH CAROLINA 
RALEIGH 
L. D. 9-44 
OHIO 
CANTON 3-9133 
CINCINNATI 
Main 3661 
CLEVELAND 
Cherry 10036 
COLUMBUS 
Main 4586 
TOLEDO 
Adams 9516 
PENNSYLVANIA 
ERIE 0-2178 
PHILADELPHIA 
Kingsley 61774 
PITTSBURGH 
Linden 10626 
SCRANTON 
44933 
SOUTH CAROLINA 
GREENVILLE 
26117 
TENNESSEE 
KNOXVILLE 
481 


69 
MEMPHIS 82241 
NASHVILLE 47551 
UTAH 
SALT LAKE CITY 
35831 


WASHINGTON 
‘SEATTLE 
Hemlock 3178 
SPOKANE 
Main 5514 

WISCONSIN 
MILWAUKEE 
Marquette 85528 

WEST VIRGINIA 
CHARLESTON 
25321 
MARTINSBURG 
5798 
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—Adjustablte— 
SPROCKET RIM 
wtth CAain Guide 


Get positive, efficient control 
of any overhead valve right 
from the floor! No expensive 
apparatus, no switches, no 
costly detours to bring over 
head piping to floor level — 
because every valve is within 
easy reach, when you use 
low-cost Babbitt Adjustable 
Sprocket Rim with Chain 
Guide. Easily assembled and 
installed, ready to operate 
in a few minutes 
* Safe, sane & sensibie 


* Cuts piping costs 
*® Saves fuel & steam 


Range of 10 adjustable sizes 
fits all valve wheels from 2 
to 30 inches diameter, with 
rising of non-rising stems 
Only four simple, quickly- 
assembled parts. 

Call your Industrial Distrib- 
utor He carries complete 
stocks. Or write for descrip 
tive folder and prices. 


pSt-Nejop laa crram SPECIALTY C0. 


2 BABBITT SQUARE, NEW BEDFORD, MASS. 








IF you change 
your address, 


please be sure to let us know 


promptly. It takes time to correct 
the stencil addressing plate. And 
we don’t want you to miss copies 
of POWER. 


ee 


be sure to give us both 


(1) your OLD address 
and 


(2) your NEW address. 


We need them both to make the change 
—also confirmation of your company 


connection and position. 


POWER 


330 W. 42d St., New York 36, N. Y. 
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Medlock. all company sales. U. S. Rubber 
Co: Warren A Tipton, mechanical goods 
div. Appleton Electrie Co: Frank W 
Wehrheim, all company divisions. 

Republic Steel Corp: LS Hanaker, 
all company sales. St Paul Hydraulic 
Hoist: Eugene J Vineyard, export man- 
iger. J H Holan Corp: Paul V Dimmick, 
field organization; Arthur C Frank, Cleve- 
land District 


New Sales Engineers 


Minneapolis - Honeywell Regulator 
Co: Carl C Crawford, N. Y.; William R 
Bisbee, Wichita; Russell W Cornell and 
Frank P Mark, Montreal; Albert E Finn, 
Boston; John P Gille, Tulsa; Robert M 
Goble. Dallas: Charles A Heyelman, Buf- 
falo: Henry N Jelinek and William G 
Nash, Cleveland: John F Johnson, Chi- 
cago: Jennings K Lagerstrom, Kansas City. 

Also, David J McDonald, South Bend; 
Paul L Meyers, Indianapolis; Billy F 
Schaible, Denver; Howard P Smith Jr, 
Pittsburgh; Patrick J Suddick, Toronto; 
Brian F Trankle and Harold E Musgrove, 
Los Angeles; Robert L Woods, Milwaukee: 
Ellery L Hall, Seattle: Charles W > Gun- 
thorpe, New Orleans. 

General Electric Co: Fred M Pugh. 
silicone products dept; Richard A Steenrod. 
Cincinnati silicone sales. U. S. Rubber 
Co: Thomas S Savoury, commodity sales. 
Honan-Crane Corp: Francis D Skelley, 
New Jersey district; Carl F Holland, cen- 
tral Ohio and western Virginia; Thomas C 
Tiearney. Detroit-Chicago-Cleveland _ ter- 
ritory. 


Institute Elections 

American Society of Mechanical 
Engineers: Harry Knecht, assistant me- 
chanical plant engineer at Consolidated 
Edison Co, chairman of the executive com- 
mittee of the metropolitan section; Dr 
Frank D Carvin. director of mechanical 
engineering at Illinois Institute of Tech- 
nology, member of the executive committee. 

American Institute of Electrical En- 
gineers: Elgin B Robertson, president. 
Stanford Research Institute: Dr Herbert 
T Kalmus, president and general man- 
ager of Technicolor Motion Picture Corp. 
member of the board: Dr William R 
Burwell, member of the board; William 
M Friedman, former associate director of 
Walker Art Center of Minneapolis, mem 
her of the staff. 





Obituaries 
Edward C Badeau, 58, editor of Inco 
Magazine, May 24. 

George C. Montague, 86, first grinding 
machine salesman for Norton Co, May 27. 
John E Powell, application engineer for 
Worthington Corp, June 6. 


Sumner Simpson, 79, boerd chairman 
of Raybestos-Manhattan, Inc, June 13. 


Albert W Raymond, European manager 
of Combustion Engrg, Inc, June 18. 








DESIGNED 

AND BUILT 

CMLTTIMCLLA 
REQUIREMENTS 


x 


t 

Washington Water Power Cé. 
Cabinet Gorge Project, 
Clark Fork River, Idaho 


GATE HOISTS 
for any Size 
Power Dain 


URRAY GATE HOISTS are de- 

signed and built in a wide range 
of capacities from less than one ton to 
over one hundred tons . . . from the 
smallest hand operated to the largest 
motor operated gate hoist. 

In over 50 years of designing and 
building gate hoists, we have developed 
designs for many gate hoist problems. 
We may have designs and patterns to 
fit your special requirements. In plan- 
ning gates or gate hoists, write us be 
fore your over-all plans are complete. . . 
We also build gate hoists to fit your 
plans and specifications. 


Write for complete infor- 
mation and Engineering 
Department recommenda- 
tions. 














| 
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3,375,000 pounds of steam capacity a= 
at Kaiser Aluminum & Chemical Corporation 


——"LIUNGSTROM AIR PRENEATERS 


Four hundred million pounds of aluminum an- 
nually will be produced at the new Kaiser Alumi- 
num & Chemical Corporation plant at Chalmette, 
La., when it is operating at full capacity. Designed 
and built by Kaiser Engineers, Division of Henry 
J. Kaiser Company, this plant will help meet the 
ever growing demand for aluminum products, 
both civilian and military. 

Because it takes roughly 10 kwh of electricity 
to produce one pound of aluminum, the electrical 
generating capacity at this large new plant must 
be enormous. Therefore, when the plant is com- 
pleted, it will have a total capacity of nearly 
500,000 kw, of which 375,000 kw will be steam- 
generated. 

The plant’s vast steam requirements are met 
by fifteen Foster Wheeler steam generators, each 
with a maximum continuous capacity of 225,000 
Ib of steam per hr at 900 psi and 905 F. Each 
boiler incorporates a Ljungstrom Air Preheater, 
which cools exit gas to 320 F, and preheats in- 
coming combustion air to 540 F, 

The Ljungstrom Air Preheater—chosen again 
and again where steam generation must be effi- 
cient—can serve you, too. Its wide acceptance by 
utilities ... by consultants ... by industrial plants 
all over the world is your assurance that the 
Ljungstrom is truly the most economical heating 
surface on the modern boiler, 


THE Air Preheater Corporation cote: sns,ter tev. 
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Horizontal Multipass Condensers 


she) (Closed Type) 
¥ Water circulated i: tubes traverses 
; ; the length of the unit a number of 
it 6s times as determined by baffles in 
the heads. 


and 
REFRIGERATION COST 


Vogt Condensers, because of their correct design, 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed, 
saving in original as well as operating costs. 


One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 

be cleaned in operation, are recommended. 


4 
MD: 


Vertical Single Pass at a. 
Condensers 75 ie mes 
(Film Type) Cut ca - 7 I <= 
Patented ferrules give i "Ser j i Wy} il if 
equal distribution of water . U/ 
to and over the surfaces of os j~- 
all tubes in a unit. Dhani ae 


HORIZONTAL and 
VERTICAL TYPES 
SHELL and TUBE 
CONDENSERS 
For Every Service 


Write For Bulletin RC-1 


H Battery of eight 42"x 16'-0" 4 HENRY VOGT MACHINE COMPARY 


Vertical, Single Pass, Con- INCORPORATED 


densers at Armour and be é 1000 W. ORMSBY ST., LOUISVILLE 18, KY., U.S.A. 
Company, National Stock- e. ; Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, 
yards, Illinois. . " ° ja 4 f PHILADELPHIA, $T. LOUIS, CHARLESTON, W. VA. 


Vost REFRIGERATION CONDENSERS 
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INSULATES 


PROTECTS 
FINISHES 


in one quick 


application 


ONE APPLICATION saves valuable 
man-hours! Whether equipment is hot or 
cold (above 32 F), your crew simply 
trowels on the white, clean-handling 
cement to get a smooth, light-reflectent 
insulating surface. 


ONE APPLICATION assures high ther- 
mal efficiency at temperatures up to 
1000 F. One-Cote Cement sets quickly — 
and when installed indoors requires no 
finishing treatment. In outdoor installa- 


tion, a weather- protective coating is 
recommended. 


For a cement that INSULATES — 
PROTECTS — FINISHES in one 
application, you owe yourself a thorough 
investigation of Eagle-Picher One-Cote. 
For example, one of the many plus 
advantages you will value is its rust- 
inhibitive quality — it actually protects 
your valuable equipment. Get all the 
facts, today! 





RECOMMENDED 


APPLICATIONS 


Valves and fittings + storage tanks + digesters + breechings + glass and 


ceramic kilns + stills + ovens + steamcylinders + air preheaters + hot air ducts + turbines + piping 





EAGLE 


Since 1843 


PICHER 
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THE EAGLE-PICHER COMPANY 


General O,fices: Cincinnati (1), Ohio 


For greater efficiency, protection and economy, specify these E 1gle-Picher products: 
Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering ° Stalastic 
Stamastic ¢ Insulseal * Finishing Cements * Insulating Cements * Swetchek * Insul-Stic « Fireproofing Cement 


Member of Industrial Mineral Fiber Institute 





Another Example 
of 
Lfficient Power 


at Lower Cost 


How Cooper-Bessemer after-cooling 
saves cold cash! 


HEN a generating plant’s load demand sud- 

denly grows much greater than anticipated, 
it normally poses a problem! But here at Western 
Minnesota Power Cooperative’s plant near Benson, 
Minnesota, Cooper-Bessemer after-coolers came to 
the rescue by enabling their diesels to turn out over 
22% more power than originally planned. 
The plant started up in 1948 with 3 of the above 
Cooper-Bessemer supercharged LS-8 diesels rated 
1,510 hp each. Two more LS-8's, equipped with 
air intake after-coolers, were added later and the 
original 3 engines were then likewise equipped 


with after-coolers. So equipped, the engines are 


rated 1,850 hp — a total gain of 1700 hp — actually 
equivalent to an extra engine! Think of the saving 
this means in space, building, installation cost, 
maintenance, supervision, etc. What's more, these 
engines are averaging 14 kwh per gallon of fuel 
oil on a 50% load factor. 


When you're in need of power... remember... 
there’s one sure way to cinch lasting economy... 


Cooper-Bessemer. 





The 
Cooper-Bessemer 





New York Washingion, D. C. Bradford, Pa. San Francisco 
Dalios, Greggton, Pampa and Odessa, Texas Seattle Tulsa 

St. Louis 
Canoda, ltd., Holifax, Nova Scotio 


Chicayo Caracas, Venezuela 
Gloucester, Mass. 


los Angeles 


Coiporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Houston, 
Shreveport 
Cooper-Bessemer of 

New Orleans, lo. 
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CADWELD SPLICE 
-—\ OF 3,000 MCM CABLE 


CROSS SECTION 
CADWELD SPLICE 
3,000 MCM CABLE 


FOR any type connection, straight splice, Tee's, Y's, 
crosses, etc, of any size, #8 wire through 3000 MCM 
cable. Also bus, tubular bus or any electrical connec- 
tion of copper to copper or copper to steel. 


why? 


Greater current carrying capacity than the cable itself. 


Cannot loosen. 

Cannot corrode. 

Cannot burn up or melt out. 

Able to withstand surge currents. 

Every strand is welded into the solid copper mass. 
Easy to insulate because of small outer dimensions. 


Requires no outside source of power. 


eT PM PSP PF PS 


Made with portable equipment— excellent for field use. 


ERICO PRODUCTS, INC. 


2070 E. 61st PLACE © CLEVELAND 3, OHIO 


Send CADWELD ELECTRICAL CATALOG and place 
my name on permanent mailing list. 


ERICO PRODUCTS, TAY SE | Hove Representative Call 


f NAME. _ h . POSITION 
oh Ae ee ee ee Weed compan 
CLEVELAND 3,.OHIO paneme 
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WARREN PUMPS 


in other words, maintained efficiency has 
always been, and will continue to be, a fundamen- 
tal virtue of all Warren Pumps. Original efficien- 
cies in a pump can be very misleading and a 
source of disappointment in its long range efficient 
life expectancy. 
The three most important factors affecting main- 
tained efficiency are hydraulic design, leakage 
losses and friction losses. The generous accept- 
ance of Warren Pumps for well over half a century 


qwaRREN) 


Vomtasy 
\ PUMPS | 


is convincing evidence that Warren has the engi- 
neering ability, skilled pump mechanics, and plant 
facilities to handle all of these important factors to 
the definite advantage of their customers, from the 
angle of longe-range efficiency, minimum wear, 
and low power costs. 


“THEY KEEP THEIR HEADS” 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 


Gi 


WARREN PUMPS 


CENTRIFUGAL + RECIPROCATING - 


ROTARY 
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Quick and 
clean to apply 


UNIBEST 


PIPE INSULATION 


IS EASY TO USE ...WON’T CHIP, 


BREAK, POWDER OR FRAY 


UNIBESTOS 
IS RUGGED. 
IT STAYS 


UNION ASBESTOS « RUBBER COMPANY 


DEPT. C-8, 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 


POWER * AUGUST 1953 





BEHIND THIS DOOR 


of why your Heyl & Patterson 
Heavy Bulk Materials Handling 
Installation will last... 

and last... and last 


Since 1887 Heyl & Patterson has designed, 
fabricated and erected well over 3000 Heavy 
Bulk Materials Handling installations of all 
types... from coal tipples to complete coal prep- 
aration plants ... from pig casting machines to 
mammoth ore bridges. 

Today the great majority of these installations 
are still in operation, including many that were 
built 50 to 65 years ago. 

The H & P Service Department is an important 
factor in the consistent long life of all Heyl & 
Patterson installations. 

Night or day, the Heyl & Patterson Service 
Department is prepared to go all out to supply 
H & P customers with replacement and spare 
parts in the shortest possible time. 

This on-the-spot service is facilitated by Heyl 
& Patterson's system of recording all detailed 
drawings on 70 mm microfilm, which is avail- 
able at a moment's notice. 

Time and time again the H & P Service De- 
partment has done the “next to impossible” to 
keep H & P installations in operation. Letters of 
thanks from customers prove this to be the rule 
rather than the exception. 

The operations of the H & P Service Depart- 
ment in working with the customer after a 
contract is completed is another example of the 
“follow-through” that your business receives at 


Heyl & Patterson... the “follow-through” that 
is possible because we have our own Engineer- 
ing Department, our own Research Department, 
our own Machine Shop, our own Structural 
Shop, our own Erection Department and our 
own SERVICE DEPARTMENT. 


All H&P departments work together to provide you with 
the world’s finest Heavy Bulk Materials Handling Equipment. 


Heavy Bulk Materials 
- Handling Equipment 


All The Way from 
Design to Erection 


given, Ine. 


“es | N = ig | 8 8 2 Pad 


euler 


WATER 


ais ewe £7 Per) $C URG Re 2 2, 


POWER * AUGUST 1953 





WALWORTH 


Cast Steel Gate Valves 


Series 150 and 300 
Wedge Gate — Outside Screw and Yoke 





B 

a . 

er | ene ve ‘ 
Ceeceiecin 

a4 Sedudatintier 


enonys 


Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
available. On valves 5 inches and 
larger, by-passes can be furnished. 








For Series 600 and higher, we recom- 
mend Walworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 
Cast Steel Gate Valves, see your local 
Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


Sectional view of Series 300 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT. THE WORLD 
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Raw Water Supply 


with all these impurities: 


softened and 
clarified by a 


GRAVER 
Reactivator 


at Utah Power 
& Light Co. 


° HARDNESS 
© TURBIDITY 











This raw water supply is poor... very poor... 


e The total hardness ranges from 350 ppm to 700 ppm. 


e The turbidity may reach 1200 ppm. 


e It may contain sugar beet pulp and various other vegetable and animal wastes. 


e The organic pollution is so high that chlorine pretreatment is required. 


The raw water is used for the cooling tower 
make-up. The Graver engineers were con- 
sulted, and a 3000 gpm Graver Reactivator 
designed to reduce total hardness to 250 
ppm and turbidity to less than 10 ppm was 
installed. 

All over the country, central power gen- 
erating stations, industrial plants and mu- 


nicipalities are being served by Graver 
water conditioning equipment to meet in- 
dividual softening and clarifying require- 
ments. 

Write for bulletin describing Graver 
units in detail, and be sure to consult 
Graver before purchasing any water con- 
ditioning equipment. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
DEPT. P-R, 216 WEST 14TH STREET, NEW YORK 11, N. Y. 


IN CANADA: The Bird-Archer Co., Ltd.; Cobourg, Ontario 
IN MEXICO: Proveedores Tecnicos, S.A.; Puebla 259, Mexico 7, D.F. 





© WASTE PRODUCTS... 


ge 


Graver Reactivator 

at Gadsby Plant of 
Utah Power & Light Co. 
Also in this plant the 
make-up for a boiler 
with a capacity of 
620,000 pounds of steam 
per hour goes through 
Graver Filters and 
Automatic Zeolite 
Softeners which reduce 
the hardness to zero 
before passing to 
evaporators. 





Gw 460 
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A NEW DESIGN 


IN GENERAL - 
PURPOSE PUMPS &j me 


Type 
USES MECHANICAL SHAFT SEALS—NO 


STUFFING BOXES. Single positive le) ay 4e), ay Vi 
acting, shaft seals prevent leak- neil 

age of liquid from pump. No = SPLIT oy -¥-) 3 PUMP 
more down-time for repacking me a 

stuffing boxes. Seals are of stand- 


ard design easily available from y .\ i 


commercial sources. ENTIRE ROTATING ELEMENT LIFTS OUT 


SHAFT AND ‘ ‘ is “e i - y : 
LESS DEFLECTION “ B Insp ctio int 


b f d without disturbi 
MEANS LONGER PUMP LIFE. By reduc- A mapamanpaliiiceeianipestepecin. 4 
s piping connections or pump 
ing shaft length nearly 50% : 
Sendinnn tei altiatieain’ d alignment. All parts on shaft can 
aerate —e dereagare be removed with standard tools, 
shaft rigidity, resulting in mini- ‘ 
: on the job. 
mum deflection, smoother oper- 
ation and longer life for bear- : 
ings, seals and all wearing sur- ee : . OCCUPIES HALF THE SPACE OF CON- 
faces. 4 ' VENTIONAL DESIGNS. Floor space 
4 saving is made possible by elim- 
ination of packing gland hous- 


~ 7 La ings. Provides more room for ac- 
cessibility to piping, valves and 
p cial control equipment. 
. : 


CUSTOM PUMP—STANDARD PRICE. 
Type AS pumps cost no more 
than ordinary split-case pumps. 
Yet you get extra quality, with- 
out paying a premium. Proved in 
service. 


4 A NEW PUMP DESIGNED AROUND MECHANICAL SHAFT SEALS 
¢: NEW BULLETIN 


that completely describes its advantages 


Write for Bulletin No. B-1350 which com- 
pletely describes and illustrates the modern 
design and construction features of Peerless 
Type AS pumps. 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


Please send us a copy of Bulletin No. B-1350 
describing Peerless Type AS Pumps. 


NAME_ 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION a 
Factories: Los Angeles, Calif. and Indi i 
Offices: New York; Atlanta; Chicago; St. Louis; 2 ADDRESS 
Phoenix; Fresno; Los Angeles; Tulsa; Dallas, Plainview, : cae 
‘and Lubbock, Texas; Albuquerque, New Mexico. 
Distributors in Principal Cities; Consult your Telephone Directory. EIETEET CITY 
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PENBERTHY 
“Floating Shank” 


em Sees fe 
eee 7 Morey 





OF 
VESSEL TAPPING 


Gage Installation 


A feature available only on Penberthy 


drop forged steel (and alloy) gage valves, 








the ‘floating shank’’ automatically com- 
pensates for as much as %” variation in 
the center-to-center distance of the vessel 
tapping. This saves time and cuts the 
Jats Ore: meade cost of gage installation . . . eliminates 


stresses often induced during mounting. 


Another PENBERTHY First Penberthy “ifleating shawht ls available 


at slight additional cost. It will pay you 


well to specify ‘floating shank"’ on your 


OTHER next gage order. 
PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and/or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 
for Catalog 35. 


PENBERTHY ~~ y 
CYCLING JET —_—— ' PENBERTHY 
PUMPS EJECTORS 


Automatically operated by i A simple jet pump operated by air, water 
alr, gas or steam pressure f or steam. Needs no lubrication . . . will 

. Will pump without & , om not get out of order. Made in wide variety 
clogging any liquid that will of materials and special units developed 
flow through pipes. Ask for to meet unusual conditions. Ask for 
Bulletin 5030. Bulletin 512. 


> 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
DETROIT 2, MICHIGAN 
Established 1886 Canadian Plant, Windsor, Ontario 
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‘another major utility 


KEARNY ceneratins Station 


Public Service Electric and Gas Co. 











SELECTS 


Public Service Electric and Gas Company, 


keeping pace with the rapidly progressing power 
generation field, recently placed their new 

Kearney *7 unit in service. This unit is the first 
to use steam temperature of as high as 1100 F 

and turbine throttle pressure of 2350 PSI. 

Provided with Peabody Wide Range Mechanical 
Atomizers and Constant Differential Pump Systems, 
this Kearny Unit is getting a load range of 7 to 1— 


with all burners in service and no changing of tips! 


ae PE AB‘0 DY. 


'N PRINCIPAL ENGINEERING CORP\IORATION 


Manufacturerstof all types of combustion equipment, direct- 
fired air heaters gas scrubbers, coolers, and absorbers 


PEABODY LIMITED * LONDON, S$.W. 15, ENGLAND 
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CLARAGE Multitherm 
AIR CONDITIONING UNITS 





THEY HEAT AND HUMIDIFY THEY COOL AND DEHUMIDIFY 


-«..year-’round comfort at low cost 


Clarage Multitherm Conditioning Units are double duty 
machines. They keep your place cool and dehumidified in summer. 
They heat and humidify in the wintertime. 


You save considerable in cost by having the same equipment 
working for you the year-’round...and every day 
you’re assured of comfortable working conditions. 


Multitherm Units come in vertical and horizontal types 

as shown—ten sizes—capacities 600 to 20,500 c.f.m. 

You use a direct expansion refrigerant, cold water or brine 
for cooling; steam or hot water for heating. 


+» ++ .OYr process conditioning 


Aside from comfort applications in offices, plants, 

stores, etc., Multitherm Units are widely used in industry 

where production depends upon a certain temperature 7 Ren Seatitaiy 
ia “i Unit—vertical type 

and humidity. Clarage Capillary 

Conditioners are available for cases 

where extremely close control 

is needed to meet requirements. 

We welcome your inquiry 

for any desired information. 


CLARAGE FAN COMPANY 
Kalamazoo, Mich. 








Capi yc 


P 


oD 
Unit—horizontal type 


You can Rely on...» | 
. Headquarters for 
LARAGE _AQRBzuoaa 
(Fe Conditioning Equipment 


IN ALL PRINCIPAL CITIE * IN CANADA. Canadoa Fans, ltd 4285 Richelieu St Montrea 
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Any way you look at it 


You've been asking for a dial thermometer like ADVANTAGES 


this—A thermometer that can be positioned and firmly 
locked at any practical angle—now you can have it! 

No stretching or straining to see this thermometer. 2. Reduces the number and ey of instru- 
Easy to adjust to required new positions before or after in- ments required in your maintenance stock. 
stallation. No risk of the multi-angle selector working loose. Be Provides that extra “odd angle” instru- 
A specially designed selector assures positive locking at ment which normal stock does not furnish. 
every practical mounting angle and a few turns of one nut lock 
the selector securely. 


1. Positive locking in every conceivable angle. 


a, Easy to change to any desired angle, 


before or after installation. 
These instruments, supplementing USG’s complete line 


of Gotham temperature indicators, are designed to fit all standard 
connections and are available in all standard ranges. If you have a 
number of applications requiring ‘‘odd angle” mounting these new 6. Affords easy reading at odd angles. 
multi-angle thermometers will reduce the number and 
variety of instruments you have to carry in stock. 


5. Saves engineers time when writing 
specifications. 


Before you order an angle thermometer be sure you 
see USG’s new Gotham Multi-Angle Thermometer. 


United States Gauge 
Division of American Machine anc Metals, Inc. 
Sellersville, 4, Pa. 


Gentlemen: 
LEG 
te ak 
 _ 


UNITED STABES GAUGE 


We'd like to know more about the new USG Multi-angle Ther- 
mometer. Please get in touch with us. 


Name Title 





“ 


Company 





Address 





City 
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INDUSTRY’S MAGIC WORD FDR THIS YEAR... 
0 




















.» + AND HERE IS A BIG, EXTRA SERVICE 


TO HELP YOU MAKE 


Wren PowER’s editors saw indica- 
tions of a change in the direction of 
industry spending—from new plant 
to plant modernization—they started 
planning on how to make the most 
of this trend for PowEr’s 45,000 
readers. 

They went straight into the field 
—asking key men about moderniza- 
tion—about plans and problems. 
They hit a magic word, for power- 
field men went after this subject like 


Sowers 


MODERN PLANT HANDBOOK | 


to be published 
A LONG-LIVED SERVICE FOR 45,000 
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FROM Power 


THE MOST OF IT 


a hungry trout after a fly. Readers in 


all parts of the country have re- 


sponded enthusiastically with good. 


practical working suggestions, meaty 
comment and thoughtful opinion. 
Truly, ““Modernize” is the magic 
word for this year. And Power’s 
Modern Plant Handbook issue is ed- 
ited to serve the trend with utmost 
usefulness, and to provide reference 


material available nowhere else. 


ISSUE .0 


September 15. 1953 
Power ENGINEERS 
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THESE CONTENTS HOLD EDITORIAL 
AND ADVERTISING VALUES WORTH 
YOUR MOST CAREFUL ANALYZING 


MODERN PLANT SURVEY 


Already well-known to power-field men. Will contain 
tabulated technical data on over 500 new steam and 
hydro plants. 


RENOVATION ROUNDUP 


200 ideas to cut costs and promote efficiency in plant 
modernization programs. 


DIRECTORY OF POWER-FIELD 
MANUFACTURERS 
Over 600 product listings. Names and addresses of 


more than 1,000 manufacturers. The only directory of 
power-field equipment and who makes it. 


CROSS FILE OF OBSOLESCENCE 


Names of former manufacturers, matched with suc- 
cessor company’s name. Invaluable in any program 
where obsolete equipment is being replaced. 


THE SHOW CASE 


New Products. Names of manufacturers. Double 
order cards for readers’ convenience in getting further 
information. 





—the most complete and 
timely information you can 
get on 

MODERNIZATION 
in the power field is in the 
Handbook—the 15th of next 
month. 


WATCH FOR IT! 














for High-Temperature Bolting 


The Bethlehem Quenched Nut is made 
from .40-to-.50 carbon steel by forging and ex- 


Here’s a high-temperature, high-pressure 
fastener team that you can use with confidence. 
It consists of the Bethlehem Continuous-Thread 
Stud and two Bethlehem Quenched Nuts. It 
resists premature failure caused by high tempera- 
tures and pressures; it is economical, too, because 
it minimizes down-time. 

With the Bethlehem Continuous-Thread 
Stud, stress-concentrations are unlikely to occur. 
This is because the stud has no point of thread- 
runout. Instead of converging at any one point 
to cause premature failure, stresses are distrib- 
uted along the full working length of the stud. 
The stud is manufactured from carbon or alloy 
steel, and is furnished plain or heat-treated. 


truding hot steel in a forming die, then quenching 
and tempering. This method of manufacture 
arms the nut with sufficient stamina to develop 
the full strength of any stud or bolt. 

If you have any questions about the use 
of fasteners in high-temperature, high-pressure 
service, put them up to Bethlehem. A letter 
addressed to the nearest Bethlehem office will 
bring a representative to your desk promptly. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distrthutor: Bethlehem Steel Export Corporation 
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: roo approach... a jor advance . . . 


in boiler foouuiaias idiecsion | 


SOWA 


ZERO- OXYGEN 





NEW DESIGN! NEW PERFORMANCE! NEW SAVINGS! 


Complete Oxygen Removal (to .005 cc/liter) * Complete Fiat 
Safety and Dependability « Wide Range for Load 

Variations ¢ High Thermal Economy ¢ Low Maintenance 

Costs © Simpler Design for Trouble-Free Service 


Start with an idea that’s basically new and better. Then 
produce performance beyond the best that ordinary 
deaerators can deliver. Schaub engineers achieved it... 
developed the all-new deaerator that’s a major 

advance in boiler feedwater deaeration! 


Two basic differences give the Schaub Zero-Oxygen 

Deaerator its outstanding advantages . . . note them FREE FACTS! 

well. eae external eget to a tem- SEND COUPON TODAY 

perature above boiling point, wit over-atmospheric- FOR BULLETIN 575 

pressure held only up to the internal sprayer manifold! Tells why you need deceration. Explains 
Second, a free, non-restricted vent liberates all air basic differences in deaeration systems. Here's 
immediately with maximum vapor heat recovery! the complete story on new Schaub 


: Zero-Oxygen Deaerators. 
From these simple fundamentals stems a whole series of 


all-important performance benefits. Every engineer or 
operating man concerned with boiler feedwater deaeration 
should have the full facts on all-new Schaub 
Zero-Oxygen Deaerators. Simply send the coupon 

to get the complete story — promptly. 


FRED H. SCHAUB ENGINEERING COMPANY 
2105 South Marshall Boulevard, Chicago 23, Illinois 
Please send me without cost or obligation, my per- 


sonal copy of your new bulletin 575 on Boiler Feed- 
water Deaeration. 


NAME__. , ———— 
ees 


pred H. SC); VNU encineerinc COMPANY : 


Din ote ge a ae 


2105 South Marshall Boulevard ¢ Chicago 23, Illinois Cr... ZONE STATE 


ees ene ae oe 
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eee FLOAT 


TRANSFORMER-RELAYS 


FOR Do\= \ VALVES 


VOLTAGES 
ge 
<° 


; = o No. 77 illustrated — Single seated float valve for dead end service. 

NO SPRINGS OR CLAPPERS , Internal pilot control. 250 Ibs. max. inlet pressure. Does the job of 
more complicated control valves at a much lower cost wherever 

tight closing float valves are required for make-up water control. 


NO WELDING OF CONTACTS Waele Sizes 2” — 8”. Other types. Get BULLETIN 349. 
| Call Your Supply House or See Classified Phone 
= Ss Directories for Nearest Klipfel Distributor. 
NO MAINTENANCE REQUIRED Alaboma Indiana New York Tennessee 
b> ey, Birmingham Evansville Buffalo Memphis 
P Arizona Indianapolis New York Nashville 
Phoenix lovisiana New Mexico Knoxville 
UNAFFECTED BY DUST, DIRT OR PITTING Colifernia New Orleans = Albuquerque Texas 
San Francisco — usetts North Carolina Dallas 
los Angeles Mi veal Greensboro Utah 
Colorado enone Ohio Salt Loke City 


ENGINEERED FOR LONG OPERATING PERIODS Denver Minnesota Cincinnati Washington 


Florida Minneapolis Cleveland Spokane 


Recommended for all applications requiring a very P case ay oe = > 
quiet and dependable mercury switch relay with low Atlonta Reema tity Pennsylvania Milwaukee 
ide pilot circuit. Available in many circuit arrange- Ilinois Montano Pittsburgh | Canada 
ts. Our engineering staff will gladly assist in the Chicago Billings Philadelphia Montreal basil 
1 of a Mercoid Relay for your particular 


Write for Catalog No. 700R VALVES, INC. 
| HAMILTON; OHIO 
THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL 





x 
APN BEF 


for 

aokoC-Molal-Mia-li Mia hails 
ships on\all water-ways 
working machines | 


KLOCKNER-HUMBOLDT-DEUTZ AG-KOLN 
| GERMANY 
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For worry-free 


HIGH PRESSURE, 
HIGH TEMPERATURE LINES: 


you need that 
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Cxtra. Mangia of Safety 


that ONLY Seamless provides! 


ATCHING gages won't solve your problems. Nor lessen 
W\ your responsibility as plant engineer for safeguarding 
equipment, and eliminating costly shutdowns that could re- 
sult from the failure of your steam lines. 

In dealing with today’s mounting pressures and tempera- 
tures, you can have real peace of mind only when you have 
complete confidence in your power pipe and tubes. If you 
know that they are free from potential sources of weakness, 
you can face the severest operating conditions with assurance. 


NationaL Seamless with its famous “Walls without 
Welds” has never been surpassed for power plant service. 
Pierced from a billet of high quality steel it has the strength, 
uniformity and dependability cf a solid forging. Every length 
is an homogeneous steel cylinder. It has no welds, no line of 
potential weakness to limit safe operating pressures. 

Made to the detailed requirements of recognized standard 
specifications and carefully tested and inspected before ship- 
ment, it comes to you structurally sound from end to end. 


NATIONAL Seamless Pipe and Tubes 
promise smooth installation 


Countless installations all over the country 


it has the strength to meet any specifications; 


many under the most severe operating con- that it meets all requirements for flanging, 


ditions, are convincingly demonstrating the 


bending, expanding, coiling, and similar pur- 


outstanding fabrication qualities of NATIONAL 


poses; that it is available in many grades of 


Seamless Pipe and Tubes. Power Plant 
Designers have found that when specifying 
NATIONAL for their power plant requirements 


steel—from cz irbon to alloy steel and stainless 
to assure Maximum cree p strength for actual 
r anticipated operating temperatures 


These FREE data books will help you 


For more information about Nationat Seamless Pipe and Tubes 
for power plants, write for Bulletin Number 26 which contains interesting 
technical data concerning the properties of steels employed for elevated 
temperatures, and Bulletin Number 10 covering high-pressure power 
plant piping. Address your inquiry to National Tube Division, United 
States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S*S NATIONAL Seam/ese PIPE AND TUBES 


ie ee ae 2» STAT2 3: Ov £ee 7 
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air 
is 
expensive 


IN THE WRONG PLACE 


Air mixed with the steam in your heaters 
or coils is expensive because it retards heat 
transfer and lowers steam temperature. 
Remove air from steam heated machines 
with Sarco thermostatic air vents. 
Write for Bulletin 276 and the name 
of the Sarco man nearest you. He can 
help you select the best vent for your 
purpose and the right place to install it. 


Represented in Principal Cities 


SARC SARCO COMPANY, INC. 
Empire State Bidg., NewYork 1, N.Y 


SAVES STEAM SARC CANADA, LTD, TORONTO 2 ONT&R 


In heating 
surface and 
service, you get e Ten sizes from 3 to 150 hp 
more for your e Passes any insurance inspection 
money...an e No lagging or brickwork 
exceptional e Gas, oil or combination firing 
7 to 8 sq. ft. e Natural or induced draft 
heating surface e Multi-pass design saves fuel 
per boiler hp. e Submerged tubes last longer 


Write, wire or phone today for a personal survey of your boiler needs. 


STEAMASTER AUTOMATIC BOILER CO. 
5819 Compton Ave., Los Angeles 11, California e LUcas 6226 


(Se MR aha 
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Sinclair 

Refining 
Company 
expands use 


of ALCOA 


tilitube 


li "i i TOY i} 
dh ui blk 


Mth HII! 


ALCOA Utilitube* serves air to control board 
instruments at Sinclair's Light Oil Treating 
Plant, Houston, Texas. Satisfactory operation 
of two other Alcoa Aluminum Coiled Tube 
installations prompted this new installation. 


USE ALCOA UTILITUBE for fuel and lube lines, for 
hydraulic fluids, for air and refrigerants. It will not 
gum or sludge in petroleum service, nor will it 
discolor or contaminate the fluid it carries. 


USE ALCOA UTILITUBE TO SAVE MONEY. It’s the 
lowest cost corrosion-resistant metal tube you can 
buy . . . may very easily cut your tube costs by 
40 per cent! 

ALCOA UTILITUBE forms, flares and bends as easy 
as annealed copper yet work hardens less. At sub- 
zero temperatures it actually gets stronger! 

ALCOA UTILITUBE AND FITTINGS are available 
from your aluminum distributor. For complete infor- 
mation, write for the booklet: “Alcoa Utilitube.” 


ALUMINUM COMPANY OF AMERICA 
1004-H Alcoa Building, Pittsburgh 19, Pa. 


*Registered Trademark, Aluminum Co. of America 





Aluminum 


ALUMINUM COMPANY OF AMERICA 
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wert opera tie 


it 


)\ to approach? 


SEE IT CLOSE-UP WITH 
RCA INDUSTRIAL TV 


Heat, cold, danger or inaccessibility need 
no longer hamper supervision of remote 
operations. Constant watch and close con- 
trol can be maintained—safely and con- 
veniently—with RCA Industrial TV. 


Panel-mounted ITV monitors permit 
continuous observation of: 





@ furnace combustion 
@ pilot burner operation 
e@ boiler water levels 
e smoke stack discharge 








Rugged Vidicon Tube shrinks camera size 


RCA’s Vidicon camera tube cuts the weight of the RCA 
Industrial TV camera to a mere 7% pounds. It measures 
3” x 5” x 10”—fits practically anywhere. And, because of 
the Vidicon’s tough, compact construction, your RCA In- 
dustrial TV camera can handle heavy-duty jobs of all types. 


High-Definition Picture for close control 


With RCA Industrial TV, you attain the accuracy of 
direct observation without danger or inconvenience. 
Centralized, visual control over a number of remote or 
inaccessible operations is readily achieved. And, a// camera 
adjustments are made at the viewing monitor. Scanning 
frequencies are 525 lines, 30 fields, 60 frames interlaced 
the same as commercial television. With RCA Industrial 
TV, you see a high-definition, high-contrast picture that’s 
ideal for close control. 


Check RCA Industrial TV for workability 


Check these important RCA features: 2-unit chain, 
110-volt, 60-cycle AC operation—2-knob control for all 
normal requirements. Investigate the full line of RCA- 
engineered, field-proven accessories—water-cooled cam- 
era lens: shock mounting; automatic iris control; weather- 
and explosion-proof housings; remote panning; camera 
switching equipment. RCA Industrial TV can be used in 
extreme ambient temperatures, indoors or outdoors. 

In addition, check RCA’s practical Service Plan—com- 
plete nation-wide service by the RCA Service Company. 

Before specifying, get full details on RCA Industrial 
TV. FOR INFORMATION MAIL COUPON NOW. 


Industrial Products, Dept. 208T 
RCA Engineering Products, Camden, N. J. 


Please send me information on RCA Industrial TV. 


Name Title 





INDUSTRIAL PRODUCTS 


RADIO CORPORATION of AMERICA 


ENCINEERING PRODUCTS DEPARTMENT CAMDEN, WN. J. 


Company_— 





CO a See 


In Canada: RCA VICTOR Company, Limited, Montreal City. Zone ee ne 
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S0ine Control 
IN COOLING SYSTEMS 


MOOEL HC VS 
CHLORIMIZER 
TO ADDITIONAL POINTS 
OF APPLICATION 


a — 
CHLORINE SOLUTION 
LINE- AL. PIPE 


WATER SUPPLY encenans 
, CONTROL PAWEL 
————— a 
— 
cw. PuMP To 
a 
DIAPHRAGM OPERATED ™ey CONDENSER 
vi at 
os 


= 


OWFUSER 


Chlorination — the modern way 
to prevent slime buildup in con- 
densers and heat exchangers 
Saves you money if it’s right. But 
if dosage is too heavy, you run the 
zisk of corrosion .. . or if it’s too 
light, chlorination is worthless. 

Builders Chlorinizer is the key to safe, effective, 
economical chlorination in cooling systems. CHLORIN- 
IZER IS ACCURATE . . . The sensitive compensating 
valve and the visible-flow Sightflo Indicator guarantee 
correct feed for effective treatment and insure against 
corrosion. CHLORINIZER IS SAFE . . . The full vacuum 
principle automatically and positively shuts off chlorine 
feed on loss of vacuum. CHLORINIZER IS SIMPLE 

. Because of its basic design, Chlorinizer is readily 
adaptable to single or multiple point applications on 
manual, semi-automatic, or fully automatic control. 

Builders Chlorinizers are available in three volu- 
metric models for feeding from a few pounds to 6,000 
pounds per day. Send coupon for complete details. 


eines menig tat aiee teh hipaa 


j BUILDERS -PROVIDENCE, ae. 
| (iraustevs] (DIVISION OF B-I-F INDUSTRIES) 


j 354 Harris Avenue, Providence 1, Rhode Island 


Please send Application Memo No. 840-J9 describing Chlorinizer 
slime control system. 


Name 
Company 


Street 


City State 


Bee me ee oe es es es ee es es ed 
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Repair Cost for 
Valves j in Sludge Burner Pump 


Valve parts were being replaced monthly in a large 
Eastern refinery. When Sims Pump Valves were 
installed — guaranteed to give longer service — no 
maintenance was necessary for over a year. Service 
then indicated a change in spring materials — cost: 
$6.40 — and an even further reduction of repairs was 
gained. 


Sims Pump Valves are carried in stock for more than 
40 different makes — and hundreds of sizes — of 
reciprocating pumps. Free catalog shows how they fit 
your pump, reduce maintenance, and give guaranteed 
better performance. 


1. Only SUMS 


HAS THESE PATENTED FEATURES 
RY / MM. Ss Inclined ribs, hich hel 


reese pump capecity o% 
PUNIP VALVI Valve disc thet rotetes 
every time it lifts 
CO IN ( ® Ooudle shock absorber 
1314 PARK AVE., HOBOKEN, N.J stem hood 
M & M BLDG... HOUSTON, TEXAS 





10°° chrome alloy 


pipe bends with | PRE-FABRICATED PIPING 
chrome wei READY for INSTALLATION 


neck flanges. 


e Western Piping Supply’s engineers can save you time 
and money because piping is their specialized job. 


With WPS sub-assemblies, field welds are minimized; 


each jo) is engineered and built to exact specifications. 


For superior quality piping at lowest ‘“‘in-place’’ cost, 
specify WPS. 





WESTERN PIPING SUPPLY DIVISION 
THE LUMMUS COMPANY 


504 WEST 145TH STREET, EAST CHICAGO, INDIANA 


Representatives in Major Cities 


FABRICATORS OF CARBON AND ALLOY PIPING 
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This big new Oklahoma refinery has 
used a new kind of aluminum jacket- 
ing throughout on both insulated lines 
and towers and vessels. Light in 
weight and low in cost, this new 
Childers Aluminum Jacketing cut in- 
stallation costs. It is also expected to 
cut maintenance costs. 





Childers Aluminum Jacketing is used 
here on a cross-country transfer line 
at a large chemical manufacturing 
plant in Texas. This is a rugged test 
for any jacketing, but the light-weight 
aluminum used in this jacketing should 
stand up to weather and chemical cor- 
rosion it encounters, 


How 5 plants cut costs of 


jacketing insulated lines 





Weather, wind and corrosive gases are 
not going to attack the insulation of this 
new plains-country gasoline plant. The in- 
sulation is protected by long-lasting alumi- 
num: Childers Aluminum Weatherproof 
Jacketing. The management expects this 
low-cost jacketing to hold insulation main- 
tenance costs to a minimum. Other ad- 
vantages are that the jacketing went on 


Advertisement 














“Good Housekeeping” is the word in this gas 
pipeline pump station. The insulated lines are 
handsomely protected by Childers Aluminum 
Jacketing, which should last as long as the plant 
itself. The jacketing requires no painting and 
very little other maintenance. It even allows the 
interior of the plant to be washed with a hose 
without harm to the insulation. The chief engi- 
neer reports: ‘‘We have standardized on Childers 
Jacketing for all our insulated lines. It is doing 
an excellent job for us and saving us money.” 


| see low-cost, 


easy to put on—these are big 
reasons for the growing popu- 
laritv of a new jacketing, 
specially engineered for insu- 
lated lines. It is made of .006” 
thick aluminum and comes with 
or without a moisture barrier. 
It is called Childers Aluminum 
Weatherproof Jacketing. You 
can write for a free sample 
without obligation. 

Address Childers Manufac- 
turing Co., Dept. PO-5, 3620 
W. 11th St., Houston 8, Texas. 


quick and easy during construction; it re- 
quired no special tools or skill—no shop 
forming or cutting. It can be taken off 
and re-used if lines are moved. Aluminum 
saves on painting and the tough 35 alloy 
used for Childers Jacketing should stand 
up for years even in highly corrosive 
industrial atmospheres. Check the advan- 
tages of this jacketing for your own plant. 


Amazingly easy to handle, Childers 
Jacketing was applied here by men 
using no more than a wooden wedge 
and a pair of pliers. Childers has 
engineering representatives in every 
major industrial center who will be 
glad to confer with you on your par- 
ticular jacketing problems. Write to 
address shown above, 








RIc-wWIL KEEPS THIS WATER 
LINE FROM FREEZING! 


PANTOGRAPH ic Project: Water Works Improvement; Ishpeming, Michigan. 
Consulting Engineer: Drury, McNamee & Porter; Ann Arbor, Michigan. 
Contractor: L. W. Brumm; Marquette, Michigan. 
PR FILING This overhead Ric-wil pipe line, connecting an elevated 
METALS AND PLASTICS storage tank to the distribution system, is protected from freez- 
ON ing even during winter temperatures as low as -40° F:! 
For normal flow, ample thermal efficiency is assured by 
using 3” thick Fiberglas insulation, with a +4” dia. steam tracer 
new hermes provided for stand-by use if required. 


4 ly + ; — , 
mG TAN i : The 12” steel water line is coated on the inside with 


Ricwilite phenolic resin for corrosion resistance, and the entire 
Write for literature prefabricated system is housed inside 21” dia. RIC-WIL HEL- 
Bench Type Model H 58 (weight 200 Ibs.) COR Conduit for protection against the elements. 

Portable Model IM also available 


NEW HERMES, ING. 13-19 University Place, N.Y. 3 itm ALS UNDERGROUND OR OVERHEAD 
Representatives in all principal cities. Canada—359 St. James St. Montreal PREFABRICATED Remar ee Se 
EUSAALE THE RIC-WILCOMPANY- CLEVELAND, O. 


WHY PUBLIC UTILITIES PREFER 
GRUENDLER COAL CRUSHERS 


rapidly done by unskilled labor with 











Public Utilities must leave nothing to 
Gruendler Coal Crusher chance when shut-downs can directly effect 
at Union Electric Com- thousands of people. That's why so many 
pany s No. 2 Plant in of them are switching to Gruendler Coal 
Venice, Illinois. Crushers. Gruendler Crushers have a long- 
established reputation for dependability, 
service and economy, in the making since 1885. Write 
for the complete story without obligation, You will see 

why Public Utilities prefer Gruendler Coal Crushers. 


COAL SAMPLE CRUSHER 


Write for literature describing the Gruendler 
Laboratory Coal Sampler. Sampler and 
Gruendler Riffle Bucket, approved by U. S. 
Bureau of Mines, enables you to obtain ac- 
curate coal samples and determine BTU 
measurements quickly and economically. 
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in dust and 
fly ash recovery 


OusT 
DISCHARGE 


MULTICLONE 
COLLECTORS 


and only Multiclones 
give vital advantages 
like these... 














Long and 














Square 


FREE INFORMATIVE BOOKLET 

This 32 page booklet outlines the basic principles of 
centrifugal dust recovery and shows the many ways 
MULTICLONE advantages assure higher recovery at 
lower overall costs. A free copy of this booklet will 
gladly be sent on request. Write today! 
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N o wonder “MULTICLONE” is the leading name 


in the centrifugal recovery of dust and fly ash from 
all types of gases, hot or cold. 


No other mechanical recovery equipment has so 
many years of dust and fly ash recovery experience 
behind it...or has such uniformly high collecting 
efficiency ...or provides so many other money-sav- 
ing, space-saving advantages as MuLTICLONE. The 
four advantages outlined below are by no means the 
complete MULTICLONE story, but are typical of the 
vital savings found exclusively in MULTICLONE 
equipment... 


Uniformly High Recovery: 

MULTICLONE’Ss multiple small 
diameter tubes—made possible 
by its exclusive vane design— 
whirl the dirty gases with greater 
centrifugal force, thus throwing 
out not only the large, medium 
and small particles, but also a 
high percentage of the extremely 
small particles of 10 microns and 
less. This, coupled with the fact 
that there are no pads or filters 
to become choked with recovered 
material, results in a more com- 
plete recovery of all suspended 
materials from the gas stream. 


Maximum Adaptability: 

In addition to its unusual com- 
pactness, the MULTICLONE is also 
unusually adaptable to various 
installation requirements. Where 
head room is low it can be in- 
stalled with side-inlet side-outlet 
connections. Where side clear- 
ances are restricted, it can be in- 
stalled with side-inlet top-outlet 
connections. In addition, without 
changing capacities, the shape 
of the unit can be varied —long 
and narrow, short and wide, or 
square—to fit restricted spaces 
...and its single-inlet single- 
outlet duct requirements permit 
greater flexibility and simpler 
installation. These savings slice 
installation costs, space require- 
mnents and insulating expense. 


Space-Saving Compactness: 

Plant space costs money —so be 
sure to check space requirements 
carefully. As shown in the ac- 
companying chart, the MULTI- 
CLONE requires less floor space 
and less cubic space than any 
other unit of comparable capac- 
ity and performance. Translate 
these savings into today’s high 
costs for plant space and you 
readily see the great importance 
of this one MULTICLONE advan- 
tage alone! Relative 
Space Requirements 


Collector A 2.1 1.8 


Minimum Maintenance: 





The MULTICLONE 
has no high speed 
moving parts to re- 
pair or replace... 
no pads or filters to 
clean or renew... 
nothing to choke the 
gas flow or increase 
draft losses as suspended mate- 
rials are recovered. MULTICLONE 
draft losses remain uniformly 
low at all times. Further, the re- 
covered material from an entire 
bank of tubes is collected in a 
single hopper—far easier to 
service and maintain than the 
multiple hoppers of conventional 
cyclone units. 














i 


WESTERN 


itation 


CORPORATION 


ENCINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED “MATERIALS FROM CASES & LIQUIDS 


Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 © #N. Lo SALLE ST. BLOG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA 5 « HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLOG., MONTREAL 











WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 


power plants 

















PROFESSIONAL SERVICES 

















AMERICAN CALIQUA COMPANY 


Consulting Engineers 
HIGH TEMPERATURE WATER DISTRIBUTION 
SYSTEMS 


e Heating and Industrial Processing 
trict and Mu ipal Heating 
Bast dist St New York 17 
MU'rray Hill 7 


SANDERSON & PORTER 


Engineers and Constructors 


New York @ Chicago @ San Francisco 








Industrial 
Waste 
Burners 





AMERICAN 
CHIMNEY CORP. 
141 Fourth Ave. 
New York City 


BRANCHES: BOSTON 
PHILADELPHIA - BUFFALO 
CLEVELAND + DETROIT 


. 








BURNS & McDONNELL 
Consulting and Designing Engineers 


Kansas City, Mo 


P. O. Box 7088 1404 EF. Oth St 


Cleveland, Ohio 


F. A. SANDO 


Consulting Engineer 
Power Plants and Boiler Plants 


i) E. Lith Avenue Denver ¢ 














GILBERT ASSOCIATES, INC. 
E sineers * Consultants ¢ Constructors 
Readi Pa 
gineering and Design e Construction Supervisic 
lustrial e Sanitary e Chemical Labatory Service 
Business and Economic Research 

Industrial Relations e Purchas 
York Philadelphia 


ing 
Washingtor 
Rome Manila Medellin 


SARGENT & LUNDY 


Engineers 


140 South Dearborn St. Chicago, Illinois 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 


Investigations Reports Design 

Procurement Field Engineering 
Domestic and Foreign 

74 New Montgomery St., San Francisco 5 


J. E. SIRRINE COMPANY 
Engineers 


Power Plants Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 











THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


Power Plant 
Specialists 

Chemical 
Philadelphia 21, Pa 


I trial 


STANLEY ENGINEERING 
COMPANY 
CONSULTING ENGINEERS 
Steam ee + ya Hydro 
Design Construction Test 
Hershey Building 


Valuation 
Muscatine, Ia 








GAGE GLASSES AND 
High Pressure Rubber Gaskets 
ALL SIZES TO FIT YOUR GAGES 


oo SR REA AERR AREER EREERED CERES TEED 


H MAGNIFYING 
_ —— 
ERNST WATER COLUMN «@ GAGE CO. 
Send for Catalog LIVINGSTON, WN. 3 











PETER F. LOFTUS 
CORPORATION 


Engineering and Architectural 
Consultants and Designers 
First National Bank Bldg 
Pittsburgh 22. Pennsylvania 
Cable Addres LOFTUS Pittsburgh 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
114 East S9th Street 


New York, New York 











NEW TUBULAR SCAFFOLD 
GOES UP and DISMANTLES EASIER 
FASTER — STORES COMPACTLY 

Completely flexibility as to size and shape. Can be 
fabricated to fit your neels—rolling, dolly, fixed, 
sinh tM t, ete 

HARDIE CLAMP SCAFFOLDING 
519 Atlantic Ave., Brooklyn 17, N. Y. 











$TOP 442: WATER 


WITH FORMULA NO. 640. A clear liquid which penetrates 1” 
of more into concrete, briek, stucco, ete, seals—holds 1250 
Iba per sq. ft. hydrostatic pressure. Outs costs Applies quickly 

no mixing——no cleanup no furring—no membranes. Write for 
technical data—-free sample Haynes Products Ce., Omaha. Neb. 


LUTZ AND MAY 


Cosulting Engineers 
STEAM, GAS & DIESE:. POWER STATIONS 
PUMPING PLANTS -ELECTRIC SYSTEMS 
REPORTS DESIGN APPRAISALS 


1009 Baltimore Kansas City 6, M 


WATER SERVICE LABORATORIES, 
INC. 
Specializing Since 1927 
Water Treatment for corrosion control in buildings 
boilers and air conditioning systems 


New York—Philadelphia—Washington, D. C 











PEARSON and GUSSOW 
Cosulting Engineers 


8 Majestic Bldg Detroit 26 


Woodward 5-0188 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-A ppraisals 


80 Broad Street, New York 4 








- 
A Good Habit 
This Where To Buy Section s 
ertising in this issue with a 
and materia 
in the power generatior 


Make a habit 











PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 








Consult 
these SPECIALISTS 


Let them save your time by bringing their 
broad experience in their specialty to 
bear on your problems. 
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LONG LIFE 
is ASSURED 


wien P.P. & E. 
Froduces... 


ce) Cd 
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The blood-vessels (main lines) and the nerves 
(control lines) of a power piping layout are 
equally essential to keep the entire system “full 
of steam.” 

And —the material from which the piping is 
made — and the way it is put together — will 
determine the efficiency and longevity of the 
system. 

It’s possible for a strong man to be a “physical 
wreck” because of a deficiency in his nervous 
system — and it’s just as possible for a power 
plant to perform erratically because of inefficient 
engineering and installation of accessory piping. 

P.P.&E. is just as careful to build sound 
“nerves” into a power piping system as it is to 
provide strong “blood vessels.” 
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@\ood Vessels 


... of Your 
High Pressure 
High Temperature 
Piping System 


Citslurgh Of sing 
AND FQUIPMENT COMPANY 


10 Forty-Third Street — Pittsburgh, Penna. 


Atlanta Houston al t 
New Orleans 
New York 


Boston 
Chicago 
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A MESSAGE TO AMERICAN 


INDUSTRY @ 


ONE OF A SERIES 


One Sure Way to Get 
MORE DEFENSE FOR LESS MONEY 


How can we get more national defense for 
less money? The best answer yet given to this 
question appears in a little-noticed section of 
the new defense budget. That answer, with 
which this editorial is concerned, is to provide 
more equipment with which to step up muni- 
tions production in an emergency. Thus we 
can eliminate much of the need to stockpile 
finished munitions in advance. 


The new defense budget provides an appro- 
priation of $500 million, to be invested by the 
Secretary of Defense in specialized facilities 
required to produce munitions on a wartime 
scale, but not adapted to profitable operation 
by private industry in normal times. Facilities 
of this type are known as “stand-by capacity.” 


There is no strictly political controversy 
over the “stand-by capacity” program. It was 
originally suggested by Clay Bedford, Special 
Assistant to the Secretary of Defense during 
the Truman administration. It has since been 
reviewed and endorsed by the Eisenhower 
administration. Moreover, it involves little or 
no technical controversy. Civilian and military 
experts are well agreed that the only alterna- 
tive to enormous expenditures for stockpiling 


military equipment is to provide enough facili- 
ties for producing it quickly in an emergency. 


Here is the Key Idea 


In his speech of May 19, introducing his de- 
fense budget to Congress and the nation, Presi- 
dent Eisenhower stressed the value of such 
reserve capacity in these terms, “The more 
swiftly and smoothly we can mobilize, the less 
our dependence upon costly standing armies 
and navies.” 


In accord with this idea, the $500 million 
requested for the present reserve capacity 
program would be invested in tools that re- 
quire a long time to produce, and so present 
grave complications in an emergency unless 
they are ready in advance. Some such tools 
would be installed in‘ new plants that are 
needed to eliminate potential bottlenecks in 
the defense production program, Others would 
be ordered to replace that part of the govern- 
ment’s present machine-tool inventory which 
is made obsolete by changes in the design of 
defense products. By completely “tooling up” 
with the most modern equipment, the admin- 
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istration hopes to realize a production poten- 
tial many times greater than could be achieved 
by spending the same amount of money on 
military end-products. 


Examples of Savings 


In the specialized field of defense produc- 
tion, adequate modern capacity is the key to 
both economy and speedy delivery in a pinch. 
Here are some striking examples from the re- 
cent report of the Advisory Committee on Pro- 
duction Equipment (Vance Committee) to the 
Director of Defense Mobilization: * 


—In the case of certain ammunition com- 
ponents, the cost of new capacity can be recov- 
ered in only six weeks of full production. 


—If $500 million worth of special tools 
needed to make aircraft are purchased in ad- 
vance, aircraft production during the first two 
years of war will be increased about $18 bil- 
lion. In other words, it costs 1/36 as much to 
acquire the tools in advance as to acquire the 
aircraft. 


—In the case of a certain ordnance item, an 
expenditure equal to the cost of only 150 units 
of the item will provide the capacity to produce 
thousands and save three years’ time in meet- 
ing mobilization requirements. 


Moreover, reserve plants and equipment 
can be kept up-to-date at only a small fraction 
of the cost required to maintain an up-to-date 
reserve of military end-products. The cost of 
replacing 5,000 obsolete tanks is at least $1 bil- 
lion. The cost of new tocls for a tank plant 
would be less than 10% of that amount. 


*This Committee, headed by Mr. Harold Vance, Presi- 
dent of the Studebaker Corporation, included Clay 
Bedford, then President of Chase Aircraft, Manly Fleisch- 
man, former Defense Production Administrator, and sev- 
eral retired military leaders with wide experience in 
procurement. 


Savings Will Muitiply 


On the basis of facts like these, the Vance 
Committee recommended that the Defense 
Department spend $500 million to $800 million 
per year on specialized defense production fa- 
cilities in order to provide substantial reserve 
capacity as soon as possible. It also recom- 
mended that expenditures for military end- 
products which get obsolete rapidly be held 
to a minimum. The Eisenhower administration 
has adopted this approach to the problem of 
munitions production in asking that $500 mil- 
lion be invested in reserve capacity. 


The importance of this approach is much 
greater than is indicated by the amount of 
money to be spent on new tools, although this 
amount will go far toward assuring a healthy 
machine tool industry, adequate to meet emer- 
gency demands. What is really important is 
the great saving that can eventually be made 
in the cost of our defense program by a mod- 
ern tooling program. If we are to maintain 
this program for a long period, and if we are 
to pay as we go, we must have a low-cost pro- 
gram. No other plan to reduce and control the 
cost of a garrison economy can compare with 
the new approach suggested in the Vance 
Report and now embodied in the new defense 
budget. 


Congressmen wi!l do well to scrutinize all 
military appropriations carefully. They have 
a chronic tendency to be too big. But there 
should be no penny-pinching on investments 
in capital equipment that will pay out in as 
short a time as six weeks in a war emergency. 
It would be tragic if this opportunity for real 
economy were lost in the controversy over 
other aspects of the defense program. The tool- 
ing program is a key part of the Eisenhower 
effort to cut defense costs. It should te 
promptly approved. 


McGraw-Hill Publishing Company, Inc. 
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IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business... 


THIS 1S YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 


to the 
power 


plant man | who wants to be 


A SALES ENGINEER! 


Some of our most successful Sales Engineers served their 
apprenticeships in power plants. They found—and so 
did we—that this practical background ideally suited 
them to be trained for better-paying, permanent sales 
jobs. 

The men who qualify will be thoroughly trained to 
replace men in established territories who have been 
promoted. They'll be paid salary, commission and ex- 
penses...will participate in our profit-sharing, group 
insurance and sick benefit programs. 

If you're in your thirties...know boiler operation, 
write or phone Mr. W. H. Bingham for a confidential 
interview. 


Dearvbowm 


TRADE MARK 
DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza, Chicago 54, Ill. 
Phone: WHitehall 4-3273 





This service is available through ad agencies. 
Write e Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 




















REPLIES (Box No.): 
Address to office nearest you 
NEW YORK: 330 W. 42 St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITIONS WANTED 


CHIEF POWER Plant Engineer, 46, 20 years 
experience as assistant chief engineer, Chief 
DISPLAYED Engineer, and manager of hydro and steam elec- 
Individual Spaces with border rules for prominent tric systems. Seeks permanent position supervis- 
display of advertisements ing modern electric utility or industrial plant. 
The advertising rate is $16.25 per inch for all PW-8366, Power. 


SEARCHLIGHT SECTION 


EMPLOYMENT: 
BUSINESS 


“EQUIPMENT 
USED OR RESALE 


“OPPORTUNITIES | 


UNDISPLAYED —RATES— 


$1.50 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 
Position Wanted & Individual Selling Opportunity 


Wanted undisplayed advertising rate is one-half 
of above rate, payable in advance 
Box Numbers—count as one additional line 
Discount of 10% if full payment is made in ad- 
vance for 4 consecutive insertions. 


1 St New York 


advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically on 
ene column, 3 columns—30 inches—to a page 


N. Y. for September issue closing August 15th 





STOKER 
ENGINEER 


Old, well established and progressive firm 
located on Eastern Seaboard seeks engi- 
neer thorcughly schooled in design and 
operation of both “underfeed” and 
“spreader” stokers for industrial and util- 
ity boilers. 


Applicant must be adept in coordinating, 
production and operation, 
and must have at least ten years’ experi- 
ence in this field. Applications will be 


engineering, 


held in strictest confidence. 


P8320, POWER 
330 W. 42 St., New York 36, N. Y. 





ASSOCIATE DIRECTOR OF RESEARCH 
National Manufacturer of air handling, air clean 
ing, and air conditioning equipment seeks gradu 
ate mechanical engineer as Associate Director of 
Kesearch. Ten to fifteen years professional experi 
ence in similar research, engineering ccllege ur 
allied industry desired 
Salary commensurate with experience. Reply giv- 
ing perso.al and professional background. 

P-8307, POWER 
339 W. 42 St., New York 36, N. Y 














ESTIMATORS 


Young engineers capable of mechanical 
estimating for construction of refineries, 
steam power and similar industrial proj- 
ects. Must have some field experience. 
Considerable weight given to ambition, 
intelligence and interest in estimating and 
cost analysis. 


BECHTEL CORPORATION 
220 Bush Street 
San Francisco, California 








MECHANICAL ENGINEER, 32. Registered Ala- 

bama, Louisana. 10 yrs. experience industrial 
plant Design, Construction & Operation. Present 
salary $10,000. Desire change and real oppor- 
tunity. Will relocate. PW-8367, Power. 


ENGINEER: CHIEF—Plant—Maintenance grad- 
uate—-several years heavy experience. Steam 
and electrical generation and distribution—re- 
frigerating and air-conditioning ete. General 
plant Master Mechanic. Utility or Industrial. 
Domestic or Foreign. *“Engineer’’ 331 W. Mar- 
guette Road, Chicago 21, Illinois. 


ERECTING ENGINEER, 45, 20 years exp. in- 

stalling, operating, servicing, power plant and 
industrial equipn’ent. Responsible, for perma- 
nent position modern power plant as master me- 
chanic or asst. chief engineer. PW-8506, Power. 


MECHANICAL ENGINEER, with twenty-five 
years experience in the desiy'n, erecting, main- 
tenance, & operation of neavy industrial equip- 
ment desires position as Plant Engineer. PW- 
8517, Power. 
POSITION WANTED: Chief Operating Engi- 
neer. Energetic, reliable, married man, age 44, ex- 
cellent health, now employed as Assistant Chief 
Engineer with 16 years experience in all phases 
operation and maintenance of medium sized 
stoker oil, and gas fired steam plants, desires 
permanent position Chief Operating Engineer in 
industrial plant. PW-8442, Power. 


ADDITIONAL 
POSITION VACANT 
ADVERTISEMENTS 
on the opposite page 
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WANTED POWER PLANT CHEMICAL ENGINEER 


MECHANICAL ENGINEERS Graduate Chemical Engineer with Power Plant experience in 
Established consulting firm, New design, operation and trouble shooting of all water treatment 


gineees, coushle supervising start- processes, including deionization, for high pressure boiler 
in Game of steam tlectric sta. operation, experience in industrial waste treatment desirable. 
work invelving semtlecalie Sreral Headquarters Kansas City, Missouri; submit education and 
ccatags a6 Gattummas anjetionee Yo. experience. 


quired. State education, experience 


and salary desired. BLACK & VEATCH, Consulting Engineers 


P-8516, POWER 


a 5) Sh 4706 BROADWAY KANSAS CITY 12, MISSOURI 


























WANTED 


OPERATING ENGINEER SEARCHLIGHT 


For Municipal Power Plant. Should have 


several years experience in the operation 


of turbo generators, boilers, combustion con- a , 
trols and other equipment in connection \ay ~ 


with power plant operation. After expan- 


sion program is complete plant will have 


a capacity of 33,000 KW. Excellent oppor- , 
tunity for advancement. Plant is located in e <<, b 5 g Oo ; F ' N 
a southern city of 25,000 population ——= 
P-8474, POWER 


520 N. Michigan Ave., Chicago 11, Ill. SERVICE 








d This service is aimed at helping you, the reader of POWER, locate used 
GET n ENGINEER and surplus new power equipment not currently advertised (this service 


is for user-buyers only). 


PAPERS IN ] YEAR Just send in the specifications of the equipment wanted on the coupon 


below, or on your own company letterhead, to 
(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- Searchlight Equipment Spotting Service 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- c/o POWER 


Answer Bulletins give you the straight Lf N.Y. 
dope quick. Send $3 to Walker & Collins, 590 W. <ind &., 0 " 


524 Ashland Ave., Buffalo 22, N. Y. for 


i ill ht promptly to the attention of the 
first set today. Keep working. Save year. Your quremems we be broug ow 


used equipment dealers advertising in this issue. You will receive replies 
directly from them. 


LEFAX POCKET SIZE TECHNICAL 
DATA BOOKS, $1 EACH NO CHARGE e NO OBLIGATION 


Printed on loose leaf, six hole, 6%” x 4” bond 
paper each book contains about 140 pages of techni 
cal data, presenting condensed, accurate and essential 
data for the student, engineer, technical worker and . . . . 
business man. Searchlight Equipment Spotting Service 
Architecture Metals Transformers, re) R 
Home Heating Gen’'l Chemistry Relays, Meters 
Illumination Reinf. Concrete Surveying c/o P WE 
Electrician's Data Building Constr. Mech. Drawing 
Builder’s Data Radio Machine Desigin 330 W. 42nd _ a New York 36, N. ¥. 
Lumber Data Television & FM Machinist's Data 
Air Conditioning Electricity, AC Piping Data N 
General Math, Electricity, DC Surveying Data i ° 
Math. Tables AC Motors and Trig-Log Tables Please help US locate the following used equipment: 
Physics Generators Metallurgy 
Chemical Tables Hydraulics Analytic Chemistry 
e for FREE Catalogs (over 2000 listings). See 
for yourself how helpful LEFAX can he to vou. Send 
$1 for each book, or $5 for any six books listed 


LEFAX DEPT. PO 17, PHILADELPHIA 7, PA. 

















WANTED 


, NAME 











COMPANY . 
BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 
No lengths too long or too short 
TELEPHONE: EASTGATE 7-4778 


PIERCE CABLE CO. 
2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 


STREET 


CciTY 
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THE TRADE MARK WITH A MEANING ee ae ee 


MOTORS & GENERATORS, etc. 


SUCCESSFUL OPERATION GUARANTEED 1 YEAR GUARANTEE 
45th Year of Service—Member of A.R.A.™ | | cx Mince 7? “roo Mee Oe 








2000 . E. 
1150 . E. New 


ccD 
SK 


3 


g 


A. C. MOTORS MOTOR GENERATOR SET 
3 ph. 60 Cycle 3 ph. 60 Cycle 
SYNCHRONOUS 


Qu. HP Type Volts Speed 
4160/13800 
2300 


33 
S35 


M PC 
20L 


— et ND 
thon 
oO 


si 
ont 
z 
g 


sz 


SK 
51H 
HH 


D.C. 

Speed Volts 
514 

500 

514 
720 
60 


seeseesesss 


7 
So 


2300 
2300 


me ROO OI 
COMVANAAS San 
as pat bad bd df do 





SnaSsssasassss 


SLIP RING 


1500 ; MT-498 
—1500 A 

1—1200 1. E MF-26 

2 A.C Mill 
Cw 
IM 
CW-1218 
Cw 


MT-442Y 
MT-565Y 


iii 2 $33 BREQUENCY CHANGERS 
— 


Oe ee ee NS tS tS 





440 
. EB. 1 2300/4000 
35 hse. 50 25/250 2200 





> Oo 


MT-5598 


AWOAAGAARAOAUb ts 


oe 


Make Cycles Voltage West. 
Whase. 60/25 13 13200 1000 G. E. 
G. E. 25/60 4000/2300x 44000 
oe y4l100 230 V. D.C. MOTORS 
25/62 / -P. Make Wey 
25/58 44( 50 . E. MDP 422 
25/60 11000 50 G. E. MDP 420 
MT-566Y . 2600T 
IM . ag 
IM y q ‘ ¥ § 


TURBO GENERATORS 5 E’b. 20-8L 
00 


Qu. KW Make Desc. : rt 
1 1000 Moore Auto; Ext. Cond: 175/20041.8.P Rel. 651-T 
SQUIRREL CAGE 6G. Ext, Surtace Conden- , RC. 


/2 
FT559BY 440 3750 1000 G.E. Non-condensing 175, 200 Ibs. A 
cs 2300/4150 354 TSP. 5/20 Ibs. G. 480/ 100 FM TRC-38 
3 _E. ® 
440 1800 G. E. 1 aang 4h 28077 1 LS.P. G. E. CD-155 
rr Bayes a G. E. RG 
B.P. K MA 


= 461-T 
500 Moore SK 





eo 




















MT 





SK 
CMC-125H 
500 G.E. SK 
Iik- Vert. 8.P., 5/30 Po 3/60. 
400 Whee. g 125/150 oe P. 
G.B.P., 240/480v. 3 ph. 


D.C. MOTORS 300 G.E. N n-condenat ning 10/1704 18 1.8.04 


Type Volts OLE: 
200 Whee. "BF. ss0v 150 A s. P. 
or B.P- 240 V. 3 ph. 60 ct 


QM R Brg. 





TRANSFORMERS nen 


SSSSSSSSSSSSSESSSESSSSSSSSSS 
= 
” 


Make 
. Wh. 


(2) 


6@ Cycles 


Type Ph Voltages 


llillilllliiy 
HP 
Ze 
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seseese 


eeggngg00 
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SQUIRREL CAGE MOTORS 
ake hy 

GETENV) K-8435 

Wagner RP2-26Z 

West. 

A. Ch. AR 

G, E. KF-6335 

West. cs 

Q. E. IK 

A. Ch. (2. 53R 

A S. 5 AR 

Century 

A, Ch. 


*American Rebuilders Association — Member Body of A.S.A. 
West. 36078 
West. cs 


& ELYEA COMPANY, INC. Partie! Listing Only! 


OFFICE AND SHOP Please Send Us Your Inquiries 
43 HOWELL ST., JERSEY CITY 6, N. J. L. J. LAND, INC. 


PHONE JO 2-3334—N. Y. CITY LINE RE 2-7150 ven Gnaitbianial: eet, ©. ¥. 


CAsel 6-6976 


g 
SESSesseesy 
<P 
Of Operas 
ry 











owe ie 
Phteradd 
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350/1050 
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DIESEL GENERATORS 


UNAFLOW UNITS 


DIESEL GENERATOR—INSTALLED 1949 
413 KVA FAIRBANKS MORSE 


S mecial B G1Gain Offerings 


TURBO GENERATORS 


50 KVA TERRY 480 VOLT NON-CONDENSING 
325 PSI, 110 GAUGE BACK PRESSURE 





TURBINE GENERATOR UNITS 
Condensing—3 phase, 60 cycle 


30,000 
25,000 
6250 
6250 
5000 


4000 
3750 


3750 
2500 


1250 


1000 


940 


940 


500 


E. 12,000 volts, 235% PSI 
6600 volts, 235 PSI 
KVA G.E., 5-stage, 2300/4160 volts 
200% PSI, 600°TT. 
KVA Westghse., 480 volts, 400 PS! 
15% G. extract with condenser. 
KVA Westghse., 600 volts, 275 PSI, 
25% G, extract with condenser. 
KVA Allis 2300 volts, 200 PSI. 
KVA Westghse. 2400/4150 volts, 
350% 
KVA G.E. 2300/4000 volts, 200 PSI. 
KVA G.E., 2300/480 volts, 3600 
RPM, generator LESS TURBINE. 
KVA Allis, 480 volts, 250 PSI, 25% 
G. automatic extraction. 
KVA G.E., 450 volts, 275-400 FSI, 
750°TT geared unit. 
KVA Westghse., 2300 volts, 180 PSI, 
mixed pressure automatic extraction. 
KVA Elliott, 2300 volts, 3600 RPM 
generator LESS TURBINE. 
KVA Terry. 480 volts, 325 PSI, 110% 
gauge back pressure, 650° TT (pho- 
tograph above) 


KW GI 


<————— o> 
Non-condensing—3 phase, 60 cycle 


5000 
1563 


1250 


KVA G.E., 13,800 volts, 600 PSI. 
KVA GE. 480 volts, 200 PSI, to 20% 
ga. back. 

KVA (2) G.E., 2300/480 volts, 150 
PSI, 10% gauge back. 

KVA ALLIS 480 VOLTS, 150%, 10g 


- gauge back, excellent condition 


POWER 


KVA G.E., 2300 volts, 150 PSI, 40g 
gauge back. 

KVA Westghse., 2400/480 volt, 125- 
250%, 5$ ga. back. Geared unit. 


UNAFLOW GENERATOR UNITS 
3 phase, 60 cycle 

KVA Skinner 240 volts, 150 PSI, 8% 
back. 
KVA Skinner 2300/480 volts, 150 
PSI, 10% back. 
KVA (2) Skinner 2300/480 volts, 125 
PSI, 8% back. 
KVA Skinner 600 volts, 
10% back. 
KVA Skinner, 240 volts, 125 PSI, 
5% back. 
KVA (2) Ames vertical 480 volts, 150 
PSI, 5% back. 
KVA (2) Skinner, 2300 volts, 150 
PSI, 5% back. 


150 PSI, 








SPECIALLY PRICED 


™ 9000 sq. ft. Condenser Engineering, 
7000 sq. ft. and 5000 sq. ft. 
Wheeler surface condensers. 

12000 GPM, 25° hd. Worthington 
circulating pump direct con- 
nected to 200 HP, 3/60/2300 
volt G. E. motor. 
GPM Dayton-Dowd circulat- 
ing pump, 70’ hd. direct con- 
nected to 125 HP, 3/60/2200 
volt G.E. motor. 
GPM Allis dual drive circu- 
lating pump, 70’ hd. direct 
connected to 75 HP, 3/60/440 
volt Allis motor. 

5000 EVA Westghse. synchronous 
condenser 3 phase, 60 : ycle, 4008 
volt: 720 RPM. 

 150,000% per hr. B&W (2) cross drum 
water tube boiler 250§ pres. 125°F 
superheat, Tayler Steker. 

347 HP B&W Sterling water tube 
boiler 225¢ pres. built 1938. 








DIESEL GENERATOR UNITS 


125 


20 


540 


400 


3 phase, 60 cycle 
KVA Busch Sulzer 6 units, complete 
plant, also available units of two. 
KVA Fairbanks-Morse 2400/4160 
volts modern. 
KVA 
KVA General Motors 2400 volts. 
KVA Worthington 2400 volts. 
ergne 2400 volts. 
KVA Fairbanks Morse, 2400 volts, 
514 RPM complete installation in- 
stalled 1949 (photograph above) 


KVA DeLav 


KVA (3) Alco, 440 volts. 

KVA Fairbanks-Morse, 2300 volts, 
300 RPM. 

KVA (2) Buckeye, 220/440 volts. 
KVA Fairbanks-Morse, 2300/480 
volts, 300 RPM, Model 32-E-14, in- 
stalled 1948. Guaranteed. 

KVA Cooper Bessemer, 2400 volts 
KW H t, Direct Current. 


DIRECT CURRENT UNITS 


KW Westghse. non-condensing tur- 
bine 250 volts D.C. NEW, 200% PSI. 
KW GE., 3-wire, 250 volts, 360 
RPM gnerator connectea Skinner 
vertical engine 150 PSI—5% back. 


KW Westghse. 3-wire, 250 volts 
150/250% PSI noncond. turbine. 
KW GE. 120 volts condensing or 
non-condensing geared 200-275 PSI 
KW (6) Elliott 125 wolts condensing 
or non-condensing 200-250 PSL 


UTILITIES MACHINERY CORP. 


1965 EAST 6th STREET « 
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Check with WAGNER FIRST! 


v Complete Stock A.C. & D.C. Motors and Generators 
V New and “Certified Rebuilt”— UP to 1000 H. P. 


AUGUST 
SPECIAL 








A. C. MOTORS 


Type 


A. C. GENERATORS — 60 CYCLE 
KVA Mfr. Type Volts Speed HP Mfr. 
1000 Whase. syn. cond 4000/2300 900 800 G. E. 
625 Gen. Elec 2300 450 750 Whse. 
625 G.E. 25 2300 750 700 - E. 
600 Gen. Elec 480 900 650 . M, 
625 a1. achy wat 240 1200 500 = | 
185 Al th. re 480 400 500 G. E. 
350 . Machy. hase. 4180 1200 500 G. E. 
312 ie ‘lec. 240/486 600 500 Al. Ch. 
75 480 750 450 Whase, 
480 720 400 z hse. 
240/480 900 400 E. 
2300 900 Allis. Che 
2300/4380 600 35 G. E. 
240/480 900 35 Whse. 
240/480 900 Gen. Elec. 
240/480 1200 , 
240/480 1200 
2300 900 
1200 


Volts Speed 
Slipring 2300 400 
Synch. 2200/4000 900 
Synch. 2200 514 
Synch. 480 1200 
Sq. Cage 6600/4700 1800 
Synch. 4 900 
Slipring ‘ 450 
Synch. 440 400 
Synch. 900 
Sq. Cage 2% 

Synch. 

Sq. Cage 

Slipring 

Slipring 

Slipring 


STEEL MILL DRIVE 
ELECTRICAL 
EQUIPMENT 





Gen. I 

bs hse 

ven. Elec 

Gen: Elec 

Gen. = c. 





We own and offer, in original 
crates, the following G.E. 
NEW steel mill equipment: 


El. Machy 
G. E i 240/480 





SPECIAL PURCHASE! 
2—DC 55 V. 3600 Amp. M-G Sets 


Input—300 H.P. Whse. synch. motor, 
3/60/220/440 V. 720 RPM, w/exciter. 


Output—200 KW. generator, DC 55 V. 
3636 amp. 720 RPM, w/exciter. 


2—350 HP, 375-750 RPM, 230 V., 
Slipring MDP-422 Mill Motors w/blower and 
Sq. Cage 


Sq. Cage / fan. 
Sq. Cage é 
Sq. Cage 
Slip Rings 
Synch. 

Sq. Cage 
Slipring 
Sq. Cage 
Sq. Cage 
Synch. 
Synch. 

8q. Cage 
Slipring 


Gen. Elec. 
G. E. 

Cr. Whe 
W hse. 


1—250 HP, 410/820 RPM, 230 v., MDP- 
420 motor W/blower and fan 
3-unit synchronous motor generator 

set—suitable for 60 cycle 

1—1250 KW. 750 RPM. 600 v., shunt 
wound DC gen. 40°C rise 

1—750 KW, 750 RPM, 250 v., shunt 
wound NC gen. 40°C rise 

1—3000 HP, 750 RPM, 6000 v., 3 ph., 
50 cy., .8 PF, 40°C rise 











D. C. GENERATORS 
Mfr. Type Volts 
Al. Ch. MECW 125/25 
Allis. Ch. EW 
W hse 
Gen. Elec 
Century b.b. 
Allis. Ch, 
W hse SK 
Cont. b.t D109X 1200 
Gen. Elec, (2 CD115 1500 
SK 2 1200 
SK160 25 1000 
SK ‘ 1100 
EW 25/28 1200 

Gen. Elec. RC 5 1200 

Gen. Elec RC 

Whase. SK93 

Gen. Elec. RC 

Star b.b. (10) SQ 


Speed 
1200 
1200 

SKI91 125/25 900 
RC 25 1800 
1500 amp. 1200 

LD 1200 

1200 


Ailis Ch. 
G. E. (2) Sq. Cage 
G. E, Slipring 
Allis. Ch. Sq. Cage 
Sq. Cage 

Sq. Cage 

Sq. Cage 

Slipring 

Slipring 

Synch. 
Sq. Cage 

Slipring 


M-G SETS 
taput V 
2300 AC 


220k440 
220/440 
220/440 
220/440 
00 


22 
2200/440 


Output V 
250 DC 


3-unit synchronous motor generator 


¥ hee. * . set—suitable for 60 cycle 


D.C. MOTORS 

Mir. Type Volts Speed 
Gen. Elec. MPC 250 500 
Allis. Ch. b.b. EW 350 1000 
Al. Ch. b.b E 250 500/1000 
Gen. Elec RC36 230 1700 
G. E. dynamometer 250 1500 2500 
W hse. SK 230 
Whee. 
G. E. (2) 
W hse 
Gen Elec. ( 
Whse SK15 2° 750 
Reliance b t 551T 5 750 
Gen. Elec 2% 550/1200 
Gen. Elec 1100 
Cen. Ele Df 115 1750 
I’. Morse b.b H 12 1S 1750 
G. E. : 250/1000 
Imperial b.b. 400/1600 
Gen. Elec. 500/1500 
W hse. 5 
Star b.b. (3) 
Whae. 

Ge on. Elec. 
yen. Elec. 
C entury bb DN336 
G. E. series CO-1826 

Whee. b.b. (2) 8X97 


SKLIOL 
SB 


SK150 
CD85 
CD105 


New WAGNER MOTOR-GRAM 
lists hundreds of bargains 

in new and rebuilt 

Electric Motors 
and Generators 
today’ 


Write 








Allin C h. 
‘hse. * 
Allis. Ch. 
Cr. Wh.* 
Whase. * 
Whase.® (2) 
a E.°® 
Gen. Elec. * 
Whase. * 
Gen. Elec. 
Century b.b, 
Whase. * 
Al. Ch. 
Delco b.b. 
G, E.*® (2) 
Cont. b.b. 


Gen. Elee.* 
Whase, 
Gen. 

Allis. 

Gen. 

Gen 

Otis (6 
Whase. 
Gen. Elec, 


17 Gen. Elec. 
*Synch. motor. 


THESE ARE PARTIAL LISTINGS .. 
UNITS IN STOCK. 


2300 AC 
2200/440 AC 
2300 AC 
2200/440 AC 
2200/4000)AC 
2200/4000 AC 
220/440 AC 


220/440 AC 
sae AC 
4000 AC 


720/440 AC 
40 AC 
AC 


220/4 

220/440 
220k440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220k440 AC 
220/440 AC 
220/440 AC 
220/440 AC 
220/440 AC 


OUR 46th YEAR 


600 DC 
250 DC 
125 DC 
250 DC 
125 DC 


. 10,000 OTHER 


Serving American Industry 


ARTHUR WAGNER COMPANY 


1435 W. RANDOLPH ST. 


e CHICAGO 7, ILLINOIS 


TELEPHONE MOnroe 6-7409 





1—400 KW, 750 RPM, 250 v., shunt 
wound DC gen. 40°C rise 


1—750 KW, 750 RPM, 250 v., shunt 
wound DC gen. 40°C rise 


1—1750 HP, 750 RPM, 6000 v., 3 ph., 
50 cy., .8 PF, 40°C rise 


Control equipment for the above Is 
available. Your inspection Is invited. 


Inventory is too large to list. 
Send us your inquiries. 


Phone or Wire Collect 


ELECTRIC 
EQUIPMENT CO. 


ROCHESTER 1, N. Y. 
Phone LD 65 
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SEARCHLIGHT SECTION 
WESTINGHOUSE CONDENSING TURBINE-GENERATOR 
] 00 0 MODERN «+ VERY GOOD CONDITION + A COMPLETE UNIT 400 Ibs. 


|_| a x 





Above Westinghouse is a 1000-KW @ 80°%—P.F., 1250-KVA., 4002 psig., 3/60/2300-v. Is Complete with all piping and accessories, Sur- 
face Condenser, Switchboard, Shaft Exciter, Etc. Turbine Serial £12580: Generator 4791874. IMMEDIATE DELIVERY. 


WE CAN DELIVER FROM STOCK ALMOST ANY TURBINE SET FROM 300 to 5000-KW. 
Condensing & Non-Condensing. 


ALSO CARRY LARGE STOCKS OF BOILERS, DIESEL ENGINES 
Send Us Your Specifications 


COMPLETE COOPER-BESSEMER POWER PLANT: 5-670 HP., Engines 
3350 400-RPM., 2300-volt. Each Equipped with 475-KW. IDEAL GENERATORS. 





Above 5-670-HP., Engines (our own property) Still on Foundations, Will be run for Inspection. Will sell as Complete Unit, or Engines sep- 
arately. Each engine equipped with switchboard and all appliances for separate operation. Is the most complete and finest plants we 
have ever owned. Is priced at a fraction of its original cost. Large lot of spare parts. INVESTIGATE NOW. ENGINES ARE LIKE NEW 


MACHINES. 
ALSO OWN AND OFFER 2—Fairbanks-Morse, 1600-HP., O.P., Diesel Engines, 720-RPM., 
or 1800-HP., at 800-RPM. Same as New. Immed. Delvy. 
DRAWINGS AND COMPLETE DATA ON REQUEST 
race, suacnerr 2 ourcin, wc) «=©6s CH ARLES WEAVER peerage 
besten Wt, Weeinettinett perradhcocapeeagemattc ss WO. 1-1341 
DETROIT 26, MICHIGAN WO. 1-6038 


Tel: Hubbard 2-4120 
TELEPHONE WRITE OR TELEGRAPH 
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O’Brien Offers —— 


MOTOR GENERATOR SETS 


1500 KW G.E. 260 Volt 3/60/2300/360 RPM 
1—1000 KW West. 250 volt Flat Compound 
500 RPM 1440 H.P. West. Syn. Mtr. 8 
P.F. 3/25 cycle 2300 V. A.C. & D.C. Panels 
1—500 KW Crocker Wheeler CCD, 250 volt 
720 RPM with 750 KVA Cr. Wh. Syn. Mo- 
tor 3/60/2300 V. A.C. & D.C. Panels. 
1—300 KW West. 3 wire 125/250 Volt 1200 
RPM Generator (1938 year). Can furnish 
with suitable motor. Advise Requirement. 
200 KW Elliott 250 Volt 1200 RPM 38/60/ 











] 


DIESEL GENERATOR SETS 


1250 KVA Nordberg 3/60/2300/360 RPM 
1940 


1—375 KVA GM 8-268A, 8/60/480/1200 RPM 


1 
1 


1 
2 
1 


~250 KVA G.M. Twin 6-71, 3/60/220/440/ 
1200 RPM Rad. Cooled. 

187 KVA G.M. Twin 6-71 Portable, 3/60/ 
220/440 New 

125 KVA Hercules. 3/60/220/440/1500 Hrs. 
45 KVA Chry. New 6 Cyl. 3/60/220/440. 
200 KW G.M. Twin 6-71, 240 D.C. Rad. 
Cooled Elec. Start. 





Any Voltage. 
2—150 KW G.E. Type MPC—250 Volt 1200 ELECTRIC MOTORS 
RPM 3/60/2300/200 H.P. Syn. Motor Drive Qu. HP Make Type Volts Speed 
A.C. & D.C. Panels 1 1000 G.E. K 2300 1800 
100 KW Electro Dynamic 200 V. 8/60/220/ 1 1000 West. CW 2300 450 
1200 B. Brg. Sq. Cg. Sep. Excited. 1 700 West. CW 440 1800 
1—100 KW AL Ch. 250 V. 1200 RPM 150 1 600 West. cs 2200 600 
H.P. Syn. Mtr. 2/60 or 3/60 any voltage. 1 500 Al. Ch Syn. 2300 212 
1—100 KW G.E.—C.D.—125 Volt D.C. 150 l 500 AC ARX 230 1800 
aoe GE Syn. Mtr., 3/60/220/440/1200 1 500 West. cs 6600/2300 6514 
R ° 1 450 A.C. AN 3 
1-15 KW Burke 250 V. 900 RPM 113 HP. > j0o GE ANY 3800 A... 
Burke—Syn. M.D. 2 or 8 ph, any voltage. 1 400 West, CW 440 514 
2—50 KW GE 600 Volt DC, 75 HP, 3/60/40/ 1 400 G.E. Syn. 2300 450 
1200 RPM. , 1 350 G.E. MT18 2300 400 
Smaller Sizes and Types—Advise Requirements 1 250 GE. IM 2300 450 
2 = — oa 2200 1200 
1—New O’Brien “Red-Line” 750 KVA tL gee Wat. 440 1500 
OISC Transformer 13,200/13,800 v. _ i a en po po 
pri., 480 v., sec., 8 ph. 2 100 GE KT352 | 220/440 1200 
83—333 KVA New O’Brien Red Line 1 100 G.E. KT543 440 1800 
0.1.8.C. Transformers 4160 V primary 1 50 West. cs 440 8600 
480 V secondary ea. single ph. 60 cyc. 1 50 West. cs 440 1200 
BOILERS EXCEPTIONAL CELIVERY 


4—6500 HP Cleaver Brooks Package 200 Ib. 
1—300 HP Cleaver Brooks Package 160 Ib. 
1—450 HP Keeler CP 160 lb. Oil 

1-—-300 HP Keeler CP 300 Ib. Oil 

1—150 HP Union Univ. Stoker 150 |b 

1—- 60 HP Ames Package 125 lb. 





New O'Brien mfrd. Red Line dry type 
Transformers to 150 KVA single phase, 
300 KVA, 3 phase—4800 V. Pri.—& Phase 
Changers to 100 KVA. 








THE 


“Everything from a Pulley to a Powerhouse" 


TURBO GENERATORS 


Philadelphia Stock 


1—1250 KVA DeLavnal Non-Cond. 3/60/2300. 
New 1940 240 p50 Ib. B.P. 

1—780 KVA G.E.-Muore 3/60/2300/3600 RPM 
Non-Cond. 180 PSI 35 Ib. B.P. New 1936. 

1—500 KVA West. Non-Cond. 3/60/220/440, 
150 PSI 10 lb. B.P. 
1—200 KVA Moore Non-Condensing 3/60/480, 
195 PSI, 100° F, 100% BP. Year 1936. 
1—187 KVA West. Non-Cond. New 1930 3/ 
60/440 110 psi 10 lb. B.P. 

1—94 KVA Worthington Non-Cond. 3/60/2206 
140 psi 5 lb. B.P. 

1—75 KW G.E. Non-Cond. D.C. 125 volt. 


AIR COMPRESSORS 


1—1600 CFM Sullivan WJ 8 Angle Cpd. 100 
psi 22/13x16 belt. 

1—978 CFM Sullivan 13x13x8, 45 psi. 

1—900 CFM CP 100 lb. 9CP Portable Diese) 
Compressor, Pneu. tires. 

1—528 CFM Ing. Rand 14x12, 100 psi. 

1—215 CFM Penna 3A, 70 psi—V-Belt 

1—368 CFM Chi. NSB, 12x10, 100 psi. 

1—371 CFM Schramm 7'%x5x4, 106 psi 


OISC TRANSFORMERS 


Qu. KVA Make Pri. V. See. V. Phase 
3 2000 AIjCh. 33000 2300 1 
4 2000 West. 23000 2400 
(Sub-sta) (NEW) 1 
3 1000 13200 2300 1 
1 1100 West. 4160 440 3 
3 667 Al. Ch. 33000 2300 1 
3 500 §©West. 33000 2300 1 
(Dry) 
3 500 West. 22000 460 1 
1 500 Gregory 4160 440 3 
3 500 GE 13200 2300 1 
3 400 GE 2400 480 1 
3 333 Pitts 33000 2300 1 
3 333 ~G.E. 13800 240/480 1 
3 333 (New) 2400 480 1 


O'BRIEN MACHINERY CoO. 


T M REGISTERED U 


PATENT 


OFFICE 


PHILADELPHIA’S LEADING MACHINERY DEALERS & EXPORTERS 


154 7N.DELAWARE AVE., PHILADELPHIA 25, PA. 


® Telephone 


GArfield 6-1150 


e Cable Address O BRIEN PHILA. 





AFFILIATED WITH SOC EXPANSO INDUSTRIAL SOL AMERICANA LTDA RIO DE JANEIRO—BRASIL 








LARGE QUANTITIES OF NEW AND USED 
MACHINERY AND EQUIPMENT 


Diesel Generators 
AC motors from 5 HP to 6000 HP a 


Turbo-Generators 
DC motors from 5 HP to 1500 HP 


AC and DC Generators up to 4600 KW 


Boilers Turbines Gear Reducers Motor Starters 
Condensers Air Ejectors Coolers Heat Exchangers 
Pumps Compressors Blowers Vacuum Pumps 
Steel Tanks Switchboards Transformers Gasoline Engines 


Axial Flow Fans Exhaust Fans 
Machine Tools 
Welding Machines 
Wire Rope and Cable 
Centrifugal Casting Machines 
Blasting and Communication Wire 
Searchlights 
LST Equipment 


Diesel Engine Parts 


Hicycle Tools 
Welding Rods 
Towing Hawser 


1000 Watt Electric Light Bulbs 
Laundry Equipment 


Forging Hammers 

Pile Driving Hammers 
Crushers 

Oxygen Producing Plant 

Concrete Brickmaking Machines 
Winches 
Furncices 


EQUIPMENT FOR: Contracting, Mining, Ship and Metal Working 
and hundreds of other items too numerous fo list. 
ASK FOR OUR NEW CATALOGUE JUST PUBLISHED. 


HUGO NEU CORPORATION 
31 Nassau Street—New York, N.Y. 
Telephone—Rector 2-1334 


EASTERN SCRAP & SALVAGE CORP. 
65 Muirheid Avenue—Trenton 7, N.J. 
Telephone 5-6349 








1000 KW DIESEL 
GENERATING SET 


6 Cyl., Air Start, Bosch Inj. System, Nelseco 
Diesel Engine. 300 RPM, direct coupled to: 
General Electric AC, 1000 KW, 3/60/2300 
volts, including: starting auxiliaries, switch- 
board, and spare parts. 

Overhauled, ready to ship 

VARIOUS OTHER MAKES & SIZES 
IN STOCK, AC & DC. 


ALJON ELECTRIC DIESEL CO. 
904-10 Pacific St. Brooklyn 38, N. Y. 
STerling 3-6515 








FOR SALE 
MODERN 1000 KW Turbo-Generator 
in excellent Condition 


Non-Condensing, Steel case 80% back pres- 
8 P.F., 3 phase, 60 cycle, 4150/2306 
volts, alternating current, complete with ac- 
cessories, switchboard, oil circuit breaker and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum. Textile, Pulp and Paper, and 
Sugar Refining Industries 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 


sure 
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PUBLISHED BY CHICAGO ELECTRIC CO. THE HOME OF GUARANTEED REBUILT POWER EQUIPMENT 


POWER EQUIPMENT FOR ALL INDUSTRIAL NEEDS 


RING ean . ee — 
tem | ; =. ee CHICAGO — ELECTRIC 
MOTORS | — en : f PROVIDES IDEAL SOURCE 
3 ¢ For over 42 years, Chicago Electric has 
2200 volts or higher been of service to industry . . . fur- 
HP Make T Speed , p nishing modern electrical power equip- 
2000 *G. E T-1: ee ——e ment thoroughly rebuilt and fully 
2000 *G. I T- ‘ : ; gauaranteed at substantial savings over 
1500 *G_E new equipment. Throughout these 
1250 *West years, Chicago Electric has provided 
1000 *West power equipment for mills, slitters, 
700 *A.C pulverizers, paper machines, machine 
500 *G. I tools, cranes and presses. Chicago 
500 *G. I Electric has often solved problems re- 
500 *G. E 5 ; ; quiring prime moving equipment such 
500 West . 30 | FF +s ; as vari-volt drives or engine and 
400 A.C : g 150 ; % i turbo-generator sets. Remember, what- 
100 *G.E : 0 | i 4 ever you need in the field of elec- 
350 West : 900 | a trical power —— and whenever 
*G. | - 1800 es : ; you need it be sure to always 
*G. I T 150 | | & . call... CHICAGO ELECTRIC. 
West ri! 600 | 


G. E 1200 | 4 SQUIRREL CAGE 
G. E. MT: 49 BB 1800 


Cie oe MOTORS 

7. 3 MT: Akg 1800 4 E } 

G. IMI5A 600 ; 3 Phase, 60 Cycle, 220 or 440 Volts 
A. C ANY 900 & *2200 volts or higher) 

G. E IMI5A 450 : . : HP Make _ Type pe 
Northw'n HW50 1800 ; E 4 i 1750 . EB. ea 3600 
G.I MT347 1200 | ’ . — . sii 1000 E. K6347S 1800 
G. E MT356 900 | . : — — ‘warmes. 750 rEFC 1800 





3 Phase, 60 Cycle, 200 or 440 Voits 





ch ats mM. G, SETS D.C.MOTORS 8) Ha 


900 000) 3 63165W 1800 
G B 1800 Make AC Mill Type—Pedestal Bearing 100 *G. E KF559 3600 
4. RY 1800 | 2 West. (3-1 1800 525 Reversin 300 st. Cs 3600 
West, 1200 G. BE. (3-1 11000 137/275 HP Make olts Speed 250 *L. / OGX148 720 
G. E. 19. 720) 0 West. (3-u 11000 137/27: 1500 West. 525 600 250 , I 600 
GE. 150 5 AC-West. 2300 25 1200 West. 525 600 200 3. E. *T549Y 3600 
‘GE. "359 1200 4 x 3-u 2300 25/25 1000 West. 450 600 = . C. TZ ty a. 
G 1336 200 2300 20K 1. E. q 800 
| + - 3 Cr-Wh 140 25 250 ae ee Speed 700 200 A.C. ARWWT 600 
G. E. IM 2 2 440 200 Cr-Wh CM 500 200 i EK. IK17— ; 600 
GE 532 ( 2 2300 ELC 750 200 Ez K63258 514 


200 — ; RC34 2500 + .C. a DP 3600 
WE WILL BUY 50 G:F 2300/4000 125/250 | 19) Wee NICo0 400 | 150 GE. EK 1200 
YOUR SURPLUS MOTORS 9- 4 ite 50 G.I RC35 700 a rE. ling TEFC pn 

5 t on 50 G.I DLC-204 650 a . E. ) j 
Hoists, Compressors, : 440 ae 


140 10 G.I C02004 600 a4 casos” 3000 
Transformers 2300 35 Cr-Wh. CM351 700 é st. $5045 ‘ 


iE ww 30 Cr-WI CCM 440 20 *A. C, AR226 1800 

CASH OR TRADE as 5 | 30 Sprague C-60 240/300 5 *Reliance AA6085 BB —- 900 

We 22 5 | 25 West SK100L 1100 | 125 West. CS856C 00 

Write full details for our ; < 25 G RC32 900 Al : T3i2Z 2xPr sees 
: 25 G. E. ‘32 ‘ . E. 

OFFER BY RETURN MAIL 75 Relis 300/440 25 A.C. E130 775 - Cc 1800 


Ao 5 25 West. SK133 575 + oa 
AC SYNCHRONOUS “4 10 25 Many others—1 HP and up 2 


‘ , 1200 
. 220 95 | Also Variable Speed and 115 Volt 
MOTORS 35 West. 2200 5 Motors 


1200 
G.E 220/440 
3 Phase, 60 Cycle, 220 or 440 Volts 5 Cr-Wh 440 ~ 
(*2200 volts or higher ae — oo AC SYNCHRONOUS 
HP Make Type P.F. Speed Bogue-G! 550) : 
1420 *West, 7 900| 50 ReeueGE 290/440 GENERATORS 
Se . io 38 “ DC TO AC 
a a 2 aie co 100 G. I 230 35 | 3 Phase, 60 Cycle, 220 or 440 Volts 7 
600 °C. TS7640 10 9 75 West 2300 *2200 volts or higher) 5 G.E. KF542 BB 
; 1 
1 
] 














> 


£54 *a0%s 


et SS ee * 


600 0 12), West. 250 KVA Make Type P.F. Speed 5 *A. C. AR (vert) 

600 ; z 0 35 *G. E. 720 2 o Mv : 

ie TRANSFORMERS {2 = mm PAE AN 

300 G. , 8 1W 5 G.I 720 5 EB. Ik 

300 GE ¥ 8 Pri- Second- | 3!2 G.! 900 ‘ — ae 4B o 

300 *G. E T 0 720 | KVA Make Phase mary ary | 300 °G.1 720 | , E. 

300 ot SNS 0 5 1000 West. 4800 480 ‘ G. E. 600 

250 *C 2518 0 850 West. 4160 455 | 187 West. 720 

220 *We: 0 667 G. K. 33000 45'0 *G. E. 900 

} 0 7: 500 American 2400 240/440 j Fair-Mor. 900 | 
0 3 400 12000 213 | 1200 | 
oO : 300 13800 240/480 1200 
0 200 2400 24/480 1200 Hundreds of smailer Motors! 
0 250 G. E. 4160 240/480 900 WRITE FOR STOCK LIST 
0 200 Wagner 2400 575 
A.C 


0 167 : 2400 120/240 ° “ 

0 240] 167 AC. 2400 120/240 Phone: CAnal 6-2900 
0 ( | 100 Pittsburgh 2400 240/480 | 

0 ( 100 American 2400 240/480 | 

0 5 100 G. E. (Py’l 2400 120/240 | 

2400 120/240 


oe tebe n bebe bette setae | 


and pea fomed fem feet mtd ed ASAD CD tsa) 


G. BB. 

Fynn-W. 5 N - 50 West. 
Ideal we NEW  Dry-type Transformers to 
Century 1365 1.0 order—to 150 KVA 


I deal 1800 St andard or Special—Quick Delivery 
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There’s more than 
40% to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 





DIESEL POWER 





because: 


Each Schoonmaker-sold Diesel Engine Unit is fully 
REMANUFACTURED in our plants by highly skilled, 


PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE OF 
THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. PLANT 








factory-trained Diesel engineers. Only genuine fac- A PARTIAL LIST OF OUR INVENTORY 
tory-made and approved parts are used and all RE- KW MAKE MODEL HP RPM 
MANUFACTURING is in. strict accordance with 1980 Nordberg TS-217 3000 225 
manufacturer's recommended procedures. Prior to 1136 Fairbanks Morse 38D 1600 720 
shipment every engine is subjected to a FULL LOAD 1100 General Motors 16-278A 1600 720 
operating test in accordance with DEMA standards. 1000 General Motors 16-567B 1440 720 
The Schoonmaker Plants and Warehouses located 750 General Motors bye ad oo aa 
in Jersey City, N. J. and Sausalito (San Francisco), 500 General Motors ae A 750 514 
California give NATIONWIDE SERVICE from Coast to 500 — ; oo 13T 750 600 
Coast with modern, efficient and reliable facilities. ro ts an 3567 720 720 
Our reputation and many years of experience and 480 Worthington DD-8 700 360 
SPECIALIZATION in Diesel power equipment gives 400 Ingersoll-Rand S-8 600 720 
you value that money cannot buy elsewhere. 350 Baldwin VO-6 510 450 
So—Buy SCHOONMAKER because you buy the 320 Enterprise DSG-6 460 450 
FINEST in DEPENDABLE DIESEL POWER. 300 General Motors 8-268A 450 1200 
America’s largest source of New and 250 Fairbanks Morse 33-D 375 360 
Remanufactured Diesel Power 200 General Motors 8-268A 350 900 
167 Ingersoll-Rand S 255 600 
160 Buckeye 80 240 600 
a 150 Worthington CC-4 225 450 
SCHOO N WN A K ER C0 100 General Motors  3-268A 150 1200 
*y "a 100 Worthington BB-5 150 600 
60 General Motors 6-71 90 1200 

ALTERNATING AND DIRECT CURRENT UNITS 
50 CHURCH ST., NEW YORK 7, N. Y. STANDARD AND SPECIAL VOLTAGES AS REQUIRED 


JERSEY CITY, NJ. AND SAUSALITO ($F), 
_N. J. AND SAUSALITO (S.F.), CALIFORNIA 
TELEPHONE — DIGBY 9-4350 «© TELETYPE — NY 1-2804 ro} ise aya GUARANTEE! 


W. U. WIRE e CABLE — AGSCOMACH 






































ELECTRICAL EQUIPMENT LEA Offers You 
REBUILT N.I.S.A. STANDARD M-G SETS—3 ph. 60 cy. Drive 
a $ i—750 KW G.E. 550V D.C. MPC., Syn. Or 
AC Motors — 3 sate RW Waet Bm. flv."0.8" 
otors—3 phase 60 cycle 2—200 KW West. SK. 250V. D.C. 
HP Speed Make Wds. Type & Dise. HP Speed Make Was. Type & Disc. 2—150 KW West. SK. 250V. D.C. 
500(3) 1800 West. Syn. 2200 V. PedBreW /Exe 60 =: 1200 GE sc 1-K 1—150 KW G.E. 250V. MP.C. 
450 1800 AC SC 2200 V. 60(2) 3600 GE&W S8C K&CS 4448B t—100 KW West. SK. 125v. B-2- 
350 1800 AC ac 2200 V. AW. SB 60(3) 1200 bite Chal. sR ARY-505 BB 2— 75 KW West. SK. [25V. 
iso (1800 GE sess fare So (1800 GE oo E MOTORS 3p vii ov 
1300 SR M-6328 TEFC SQ. CAGE M 3 60 cy. 44 
4 139 Alli Allis-Chal. 8B AB-Holst 4 on ™ = hae e400 HP West. MS. oo Rew ” 
c e, 
135 9800 Elliott «© 8C-2200 V. SitBo2 50 GE 8c IK s9. CAGE | MOTORS 
100 ©1800 GE BR ™M 50 720 CW sc sc i—300 HP A.C. “AN” 1200 RPM 
100 725 Allis-Chal.SR (25 cy.) ARY-3 Brg 50 SR SB i—250 HP Ideal 600 RPM 
100 900 GE Syn. 2200 V. TS-DC Exciter 40 sc K-405s Exp. Pr. i—150 HP A.C. T.E.P.C. 1800 RPM 
100(2) 1200 GE sc I-K 40 §=©1800 GE 8c KT i—150 HP G.E. 1-K-17 450 RPM 
1208 Wegner 8c 24-W sot) 1900 Ret &West. 8c Fr 445-BB 500 Other Smal! Sizes 
75 est. SR CW-752C C&Rel. Y TEFC- " 
a $08 20 = cwe 4 900 West. BE ow 25 07, 3/660 SkP RING MOTORS 
75 600 GE SR IM 30(3) 1800 AC sc ARZ-TEFC i—400 HP” G.E. 750 RPM 
5 600 GE SC 2200¥. KT-558 30 = 1200 AC 8c ABZ-TEFC i—300 HP'A.C. 500 RPM 
i—225 HP G.E. I.T.C. 500 RPM 
SPECIALS i—300 KVA Frequency Changer, G.E. ATI 
—500 KVA Trans. West'hse Type ASL, 5% Imp. 13800/480 volts 75° Air Cooled. 2—150 KW West. 3 ph. 25 to 60 cy., or 60 to 25 cy. 44\) to 
Me rey Seto 378 Vv. pc s/ee/seee Ai ac. 3—66RZ F alk Motorniucers es + tyr 50 HP Sen: Hundreds ether 440V. 
motors electrical Items ia madinice ae aum el Gearheads te 30 at rated 
Freight allowed GEM Controls for the above can also be supplied 
© US Vous INeUIRIES. ke . 4000 other units in steck. Write us. 
NATIONAL ELECTRIC SERVICE CO gy ge 
° 359 W. Chicago Ave. Chicago 10 
Superior 7-0747 
735 So. 4th St... St. Louis 2, Mo Phone Chestnut 4403 
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CURRENT MODEL -s DI ESEL 








1980 KW NORDBERG MODEL TS-217 DIESEL UNIT 
Heavy Duty ¢ Slow Speed ¢ Available Immediately 





ENGINE: (2800 BHP net) Nordberg, 7 cylinder, 2 cycle Diesel 
engine at 225 RPM, 21%” bore, 29” stroke, cylinders arranged 
vertical in line, solid injection. 


GENERATOR: 1980 KW, 2475 KVA General Electric generator, 
2400/4160/6900 volts, 3 phase, 60 cycle service at 225 RPM. 
(50 cycle rating 1650 KW at 187 RPM) 


UNIT AUXILIARIES AND ACCESSORIES 


Complete standard engine auxiliaries and accessories including 
filters, strainers, pumps, gauge board, pyrometer, thermocouples, 
exhaust muffler, lubricating oil cooler, Young evaporative type 
cooler for jacket water cooling, thermostatic control valve, fuel oil 
day tank with transfer pump and oil meter, 2 lubricating oil storage 
tanks, lubricating oil transfer pump, Diesel-driven air starting unit, 
air tanks, air intake filter, special engine tools, all station piping, 
including flanges, adapters, valves, and fittings, for air intake 

Will burn heevy a —— oo ia oil, fuel oil, and air. Generator and ex- 
Convertible to dual-fuel operation . . . Can be fully citer control switchgear. 
inspected and test run... ONE YEAR GUARANTEE 


The unit above affords a rare opportunity to procure a complete, modern current model, heavy duty, slow speed 
diesel set at a great saving. It represents an offering which cannot be duplicated anywhere in the diesel market today. 


Act now ... Phone, Wire, or Write for Full Details 
ALL OWNED AND OFFERED EXCLUSIVELY BY 


TELEPHONE **America's Largest Source of New and Remanufactured Diesel Power’ 


DIGBY 9-4350 Western Union — WUX — 


TELETYPE SCHOONMAKER CO. INC. ae 


Inc., N. Y. 
NY 1-2804 CABLE:—AGSCOMACH 


50 CHURCH ST., NEW YORK 7, N. Y. 
Plants and Warehouses: Jersey City, N. J. and Sausalito (S.F.), California 











Immediate Delivery in All Types of 


BOILERS A FEW SPECIALS 


Bought i“ Sold ° Rented BOILERS STEAM ENGINE UNITS (Unifiow) 
Cleaver Brooks model 0825, 8600 Ibs. steam, 200 375 KVA (2) Wehse.-Skinner, 3/60/600 v. 

ibs. pressure, Oil fired. ‘‘1949"" 187 KVA W ghse.- Ames vertical, 240/480 v. 

ERIE CITY ECONOMICS Combustion Engr. Premier #30, 256 HP semi- Gan dete ae 
portable, steel encased, firetube, 150 Ibs. pressure 

125 Lbs.—150 H.P.—1933-1938 “1949” DIESEL UNITS (Modern) 

150 Lbs.—125 H.P.—1947 1000 H.P. Combustion, 4 Drum, 2002 1108 VA 60 Pe emenasemettb eee 

Fire Box Type—165 H.P.—125 Lbs.—194]1 812 H.P. (2) Combustion, 4 Drum, 300 


400 H.P. BW 3 Drum, 160% *949"" 1000 KVA Elliot-De La Vergne 200 RPM 
se ° ° 125 KVA (two) General Metors 1200 rom 
Package Type—10-15-50-60-100 H.P. 250 H.P. BW 3 Drum, 225# “1948”. 


438 KVA GE—Winton (General motors) 
Heating Boilers—5000-8000-12000 Ft. 


300 KVA Fairbanks Morse 277 rpm 
. 220 KVA (2) Wohse-Buckeye ‘‘E’’ 400 rpm 
8000 Gal. Cement Lined Hot Water 
Heater 


TURBO UNITS, non-condensing 187 KVA Ideal-Buckeye “E'’ 400 rpm 
; : 937 KVA GE 480/240 v.; 0/152 bp : 
Oil Burner—150 G.P.H. $6 Oil, Rotary, 625 KVA Al.Chal.-Elliott 480/240 v.; 0/15# bp GAS ENGINI' UNITS 
Equal New. 375 KF VA Al.Chal.-Elliott 249/480 v.; 0/25# bp 250 KVA GE-Cooper Bessemer, 450 rpm, GS-6 


IPMENT CO. -; 0/302 bp 750 KVA EM-Woerthingten, rpm, ol 
no ited rgb sem =| POWER PLANT EQUIPMENT CO., INC. iow one n.¥. 


ULster 5-3588 
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a a You get Guaranteed 
S 





A Electrical Equipment 
when you know ifs 
REBUILT & TESTED BY This seal says so! 


= HEMPHILL ELECTRICAL ENGINEERS 




















_ Make Speed ‘ 

TRANSFORMERS—60 Cycle i Whse ?: is 2500) 150 ry 
Qu.KVA Make Type Ph Voltages 300 230 3- unit 2400/41 508% 
l 1500 G.E Pyranol 3 4150x2400 300 3.E 230 2400/4150SR 
1 1000 GE Auto 3 4150x2400 2 F ‘ ‘ 2300/4150 Syn. 
2 750 G.E H1 250 : 2300 Syn. 

750 G.E H 4150 Syn 

00 Kuhl OIS¢ 2300 8.C 


75 
2 : 60 
2300 Syn. 

400 = Pitts Ost 208 An 





= 
c 


500 - oe ne :. 200 
400 j 450 
250 yhse. 600 
200 i 600 
200 3.E. 600 
150 A.C 1800 
100 +.E 

100 


f Ww. 2 
4150x120/240 $ Unit G.E. 
4600- 120/240 hse 


lalaenclenananan! ©) 


hohe 


4150x2400 - 
4800/4150/2400 ; 5 G.E. 

x240/480 2 30 GE 440 SC 
333 W hse OISC 


3 
3 
1 
1 
1 
2 : 1 2400x575 
333 G.E. H 1 13200x220 440 LP SYNCHRONOUS MOTORS 
1 omar 
1 
3 
1 
1 
1 
1 


Cuneo 


oye 


merely foto 
g 


ter 
an 


: ~~ 
€ 


13200x440 * 300" El. Mach. 
G.E. H 13200x440 ‘ 200 = =Whse. 
2400x240 ® GE 
240x120/240 5 G.I 
4800x120/240 5 Whse. 900 


G.E. HT 
Pitts. ODSC 
G.E H 
A.C H 230x120/240 ; 

1 55 CGE H 460x120/240 5 A.C 360 FOR POWER 

1 2 G.E Novalux 2400 6.6 Amps 25 El. Mach. 900 § 

2 5 «69G.E H 1 575x115/230 G.E 900 2200 EM p al i L L ri. 4 - 

25 Niag. OI1SC 1 2400x480 
5 7% Electran Air 1 460-8-40 3 53rd STREEY NORTH Bik 


Member of The National Industrial Service Association, Inc. PHONE NEW i ag 





1 
3 
1 
ake 
2 k G.E H 
4 
l 





N 








COMPLETE DIESEL PLANT 
3—Fairbanks Morse units. 805 HP—556 A i « 
KW; 690 HP—473 KW; 300 HP—200 KW. our 
Model 33-E-14. 3/60/2400 volts. New 


——.. BUSINESS 


MISSISSIPPI VALLEY EQUIPMENT CO. 


507 Locust St. St. Louis 1, Mo. Service: 


REFRIGERATION UNITS The Classified Advertising Sections (Searchlight Sections) of 
TWO PRACTICALLY McGraw-Hill publications are at your service for the satisfying 


Ee of almost every business need or want 
REFRIGERATION . 


a COMPRESSORS oa Because these publications are specialized in the field that they 


Sloat ter: fein: aie ar ie Qiltien cover, your classified advertising of used or surplus new equip- 
WILL SACRIFICE ment, of securing a position or personnel, of offering or secur- 


WINSTON MACHINERY CO., INC. ing business opportunities will reach the right men, quickly and 
326 WEST OHIO STREET economically. 
INDIANAPOLIS, INDIANA 














Classified Advertising Division 
ELECTRICAL CABLE 


© Soectal constructions, O08 Tengthas McGRAW-HILL PUBLICATIONS, Inc. 


@ Large stocks on hand of high voltage, lead cov- 
sed cabin eat erally eleeeg By your reas 330 West 42nd Street New York 36, N. Y. 
@ Cut te length. Reasonably priced. 
UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clyboure Ave., Chicago 14, Ill. 
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——— CAGE, OPEN 
3 PHASE MOTORS 
RPM VOLTS DESCRIPTION 
00 6600 Westingho Weetgh. 
$600 2200 Westinghouse 2-300 KW Gen.) 
200 2300/40 Westah., CS Westgh.-G.€. 


x FREQUENCY CHANGER Se EF vm, 


6 
(25 ey.) 
a 2500 KW General Electric aie: Weetah. 
--KPS44 2300 volt, 3 phase, 25 cycle, 
tah. 3 Bre 4000 volt, 3 phase, 60 cycle, 
300 RPM. 
-E.-4048 Ai. ", 33% 
LA. 25 


PLATING AND ANODIZING SETS 


G.E. D.C. OUTPUT A.C. END 
G.E.-KT AMPS VOLTS RPM DESCR. He VOLTS DESCR 
G.E. HH tor 4000 2te8 133 Jentz él 


2 
m 
FS $3 


SSSkaSS333S 


2333238 
2333 


ery we 
3333233233 333 


440 
2300 

220/440 
2200 

220 

220 

220/440 


MONO ETPO EHD 
MMMsOMs Moc 





+ 
= 
es! 
a: 
—] 
> 


: 
3 
< 
z 
3 


West.-444 
G.E 


35 

*New Motors % 2400 40/80 estgh. 

4 SPEED MOTORS — CONTROL 800 200 1500/750 6/12 Munning - 

Century, Medel SCNMSO4Y90IAV. 20 HP. 440 voit, ze aoe =. 1200 60 Century 1 

3 ® 1700/1120/870/s60 RPM, Multi- 

speed, ball bearin ng. With plugging switch mounted 900 50 eal 1000 Century 

en shaft; meters en — hinge bases. Control 440 Al. Ch 

—Allen Bradley, Magnet 100 600 E. M 1000 6 med 

SLIP RING MOTORS 600 220 Wagner ce) ~~ © 
DESCRIPTION a ates Westen. 
West.-Cw 900 E-M A 
MOTOR GENERATOR SETS p++4 b+ 


sie 
D.C. A.C. INPUT -E. 
KW Voltage ‘Deseriation 200 Ideal 
1500 mM 6 E Rect. 
1200 . Ch.-G.E. vw 
West., ebert 
800 250 Westgh. 12 1200 2300 G.E. 


MEMBERS OF AMERICAN REBUILDERS ASSOCIATION, A MEMBER BODY OF AMERICAN STANDARDS 


5 


nN 
= St 
“2a 
- 
o 


MSSUSEEEE 8) 
$8, 38882: 


927 HARRIET ST. CINCINNATI 3, OHIO PHONE MAIN 3024 








FLUID DRIVE - GYROL TYPE VS 
anus ees 6 oe NEW MOTORS! e STOCK SHIPMENT 


Stepless speed variation with constant speed ALL BALLBEARING 


prime mover made by American Blower Co 
ideal for pumping stations, steel mill drives, General Electric, Louis Allis, Reliance, Westinghouse. NEMA FRAME 
mechanical draft fans, crushers, rotary kilns, ete . : i = 
Wide range of sapnsities-—Goaditien 98% new Discounts from 60% to 65% Off on Items listed below. 
200 HP to 2500 HP Input 
300 RPM to 900 RPM Input 25 CYCLE TEFC & EXPLOSION-PROOF 3/60/550——OPEN DRIP-PROOF 

Complete data & quotation on request (2G Label) 220-440 volts 100 3600 GE 

Also large selection of marine couplings, reduc- Ant. HP Speed Frame } a > 

tion gears, & Falk grid type couplings in stock l 10 500 G.E 504 5 “s 3600 i 





0 500 


A. G. SCHOONMAKER CO., INC. 2 500 : 5 _, BRAKE MOTORS | 
! 25 4 aa 2 b 80 ad 
50 CHURCH ST., NEW YORK 7, N. Y. 15 1500 A ae ee 


a 2 0 5 ‘ 36 Many larger brake motors aiso in stock. 








1/60/115-230 (1-D Label) Basten GEARMOTORS 


1800 ; oF 3—5/3 /1.66 HP, 55/36/27/18 RPM, Whse, 
UMP 1 1% 1800 L bey FD3 24, parallel shaft output. 
( S 1800 L.A 22 22-—-NEW oe i — angie worm gear oe 
ers rated 5 HP—1150 RPM, 7.5 HP—175 
ee 675 } cateeae Type 4M 8B, 5 2 60/ 220-440 OPEN DRIP-PROOF RPM, 6-1 Ratio, Series 215--50 RT Class 
stage, 3600 y 3 
1—Worth. 740 Gi PM. type WCS-2, 5”, 10 600 2 284 DRY TYPE TRANSFORMERS 
2250 Ft. Hd. 10 1800 ‘ XP me 5-50 KVA, NEW Westinghouse, Type AVR 480, 
1—Worth. 700 G.P.M., type UNS-1, 6 stage, 7 900 326 2402407120 volts 
6”. 1550 Ft. Hd. 2 1200 284 
2—I. R. 200 G.P.M., 2”, 1375 Ft. Hd. 4 thie + : 163 10,000 Other Motors in Stock 


600 


1800 203 FHP Thru 1000 HP, New and Rebuilt 





Pumps above are mounted on basis for 
motor or turbine drive. 


can ae eae hadiliens cei. uae Gane BENSON-WILIMZIG, INC. 
oe eee 1708 North 8th Street Garfield 4290 St. Louis 6, Missouri 
° '. u 
DALTON SUPPLY CO. PHONE — WIRE — OR WRITE 


2829 Cedar St. Phila. 34, Pa. 
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MOTORS - GENERATORS - TRANSFORMERS 


T.E.F.C. MOTORS 


2—200 HP West 
8120H. 


MOTORS 


60-50-25 Cycle in Stock—aAll Sizes 
Squirrel Cage—Synchronous. All 
Control Equipment 


100 HP Westinghouse Slipring 3 Bearing 3/60 
220 440 435 RPM 


100 HP Gen. Electric Type |! 
2300 600 RPM 


100 HP Gen. Electric Type KT 356 3,60 2200 
900 RPM 


125 HP Gen. Electric Type | 
440 720 RPM 


125 HP G. E. Type KT 3 60 2300 1200 RPM 
150 HP G. E. Type KT 3 60°440 500 RPM. 


150 HP Gen. Electric Type | form K 3 60 
2300900 RPM 


200 HP Gen. Electric Slipring Type 
3 60 440/600 RPM 


200 HP G. E. Type KT 3,/60/440 600 RPM 
KT 3 60440 720 RPM 


55" LIFTING MAGNET 


55°’ Cutler Hammer Magnet 250 Volts DC. 
Excellent Condition 


XP-3 /60 2200 3600, Frame Slipring— 


types of 


1—125 HP GE, TEFCBB, 
60/3 440/3600 RPM 


Frame KF63282, 


1—60 HP Westinghouse 3 60 220 


440 875 


X Proof 


125 VOLT DC MOTOR 


100 HP Crocker Wheeler 
850 RPM Ball Bearing 


form K 3 60 





125 Volt DC 


60 HP West. CS-607 3 60/440 900, X-Proof 


1—50 HP Ideal TEFC, BB, 3 60 220/440 1800 
form K 3/60 
50 HP Ideal, New, 3 60 220 440 1800 


DC CIRCUIT BREAKERS 


2 Pole 


1—30 HP Delco, TEFC, BB, 3 60 220 440 1745 
1—25 HP G.E. TEFC, BB, 3/65 220 440/1750 
1—25 HP G.E. TEFC, BB, 3/60 220/440, 1170 
3/60 220 440 


1000 AMP. Condit 


—1600 AMP. Condit. 2 Pole 


2—20 HP Louis Allis ES-365, | form M 


1800, X-Proof. 


1600 AMP. Westinghouse 2 Pole 


3000 AMP. Westinghouse 2 Pole 


1 HP Lo All xX P f 0 220 440 
A. Louis is, roof, 3.6 0 250 HP GE 


Type 
15 HP Louis Allis Ex-364, 3 60, 220/440/1800 
X-Proof 400 HP GEAR REDUCER 
400 HP Nuttall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer- 
6-1 Ratio at 900 RPM with High Speed 
Shaft Extension for Brake 3 


400 HP SYNCH. MOTOR 


1—400 HP Westinghouse Synchronous Motor. 
3/60 2300/9000 RPM. Unity P.F. with di- 
rect connected exciter—Late Type. 


TRANSFORMERS 


—750 KVA Niagara New 
2400, 208Y /120 


15 HP Louis Allis, X Proof, 3/60 220 440 1750 ] 


Outdoor. 3 60 





500 KVA Westinghouse 
33000 2400 4160Y—New 


3—333 KVA Westinghouse 0.1.S.C 
480 


Type SL 1/60 

1947. 

1—350 KW General Electric Generators 
Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 


1, 60/4800 


6—50 KVA Niagara New—Day Type 1,60 
240 480—120 240 

















ERIE ELECTRIC CO., INC. 12 SHuRcH St... BUFFALO. N. Y. 




















AMERICAN 50 Years’ Record TRANSFORMERS 


Guarantees Satisfaction 





PORTABLES 


60 CFM Worthington (Gas) 2 PNEU 
Smith (Gas) 2 PNEU 
Worthington & Ingersoll 
Worthington (Gas) 2 & 4 PNEU 
Worthington (Gas & Diesel) 
1R & Worthington (Gas & Diesel 
Worthington (Diesel) 4 PNEU 
Worthington (Diesel) 4 PNEU 





America’s No. | 
COMPRESSOR REBUILDER 
Since 1902 


We have a unit for your require- 
ments from our stock of over 300 


compressors & vacuum pumps. 


NEW AMERICAN AF—1 & 2 Stage 
Electric—Steam 

Rebuilts—Standard makes & sizes 
Stationary or Portable 
Rental—Gas—Diesel—Electric—Steam 
Rebuild or Convert your Compressor 





STATIONARY 


PSI SIZE MANUFACTURER 
150 5x5 Ingersoll ER-1 
6x5 Penn-IR 
6x6 Ingersoll ER-! 
7x5 iR-Penn 
7x6 American-!R 
7x7 Worthington-IR 
8x8 American-IR 
8x7 Ingersoll ES-1 
8x9 IR-Worthington 
187 10x6 Chicago NSB 
201 9x9 Worthington HB 
254 10x10 Chicago Pneu 
262 10x9 Worthington-HB 
294 1Oxtt Ingersoll ES-1 
311 12x8 CPT-Penn-IR 
364 12x7 Worthington-IR 
358 12x10 IR-CPT 
379 {2x9 Worthington HB 
386 12x12 Ingersoll ER-1 
426 t2xit Ingersoll ES-1 
503 14x10 1R-Sullivan 
528 14x12 CPT-IR 
622 D 14'/2x13 American AF-\ 
740 17x10 CPT-IR 
780 17x12 Ingersoll ER-j 
8638 5 17/10x12 Chicago Pneu. 
10e4 20x12 IR-CPT 
1180 18/1ixtO Chicago 











FAMERICAN Air Compressor Corp. 
Dell Ave. & 47th St., North Bergen,.N.J.- Union 5-4848 


FOR SALE 


—1000 KVA Mol 
500 KVA G-E 
333 KVA W-H 
333 KVA W-H 
333 KVA Mol 
250 KVA G-E 

- 150 KVA G-E 
150 KVA G-E 
100 KVA G-E 
100 KVA G-E 
50 KVA A-Ch 
50 KVA A-Ch 


11500 
22000 
13200 
6600 
7200 


—240C 4160Y 

2300, 4000Y 

2400 4160Y 

2300 

12470Y—2400 /4160Y 


6600—575 

19050 /33000Y—2540 4000Y 
6900—230 460 
33000—6900—11950Y 


13200— 


-2300 


33000—6900 11950Y 
33000—2400 4160Y 


Many other items in stock 


TRANSFORMERS WANTED 


Reliable rewind and repair service 
on all makes of transformers 


THE ELECTRIC SERVICE CO. 
CINCINNATI 27, OHIO 


40 Years Dependable Service 











KVA 


BLAINE 
53 W 


\ 


ird « isting 2000 
r breaker 


G0V-3-60 UNUSED 


¢ DD ‘ t 
JOHNSON & ASSOCIATES 
Jackson Bivd., Chicago 4. Il 
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POWER PLANT MACHINERY 


eae GENERATOR UNITS & 
3 Phase 60 Cycle 


32,500 KVA G.E. Cond. 250 ibs. 12000 13200 volts 

KVA G.E. Cond. 250 Ibs 13260 volts 

KVA West Cond. 170 Ibs. 2400 volts 

KVA G.E. Non-cond. Extraction 600 Ibs.—125 

Ibs — 50 Ibs. exh. 13800 volts. 

KVA G.E. Cond. 400 Ibs. 2400 4160 volts 

KVA West. Cond. Extraction 400 tbs. —i25 
Whs extr. & 25 Ibs. extr. 480 volts 

5 KVA West. Cond. 400 Ibs. 2400 4160 volts 
KVA West. Cond. 200/400 Ibs. 2400 volts 
KVA G.E. Cond. 400 Ibs. 2400 4160 volts 
KVA G.E. Cond. 225 tbs 480. volts 
KVA G.E. Cond. 150 Ibs.—15 Ibs 
volts 
KVA West. Cond. 400 Ibs. 2400 4160 volts 
KVA West. (2) Cond. Extraction 250 Ibs— 
125 Ibs. extr. 480 volts 
KVA A.C. Cond. Extraction 300 Ibs.—25 Ibs 
extr. 240 480 volts 
KVA G.E. (2 Non-cond 
480 volts 
KVA West.-Terry Cond 
—45 Ibs. extr. 480 volts 

5 KVA G.E. Cond. 400 Ibs 

525 KVA G.E. Non-cond. 300 
480 volts 
KVA West 
480 volts 
KVA GE. (2 
exh. 240 volts 


extr. 480 


150 Ibs.—20 Ibs. exh 
Extraction 250 Ibs 


2400 4160 volts 


Ibs.—5 Ibs. exh 


Non-cond. 150 Ibs —15 ths. exh 


Non-cond. 150 ths.—7 Ibs 


STEAM BOILERS 
(3) B.&W., Ibs 
B.&W., 450 Ibs. pulv. coal 
B.&W., 200 Ibs. hog fuel 
/., 425 Ibs. stoker coal *% 





150,000 Ibs 250 stoker coal 
50,000 Ibs 
15,000 tbs. 


10,000 Ibs. 


per hr. 
per hr 
per 





DIESEL GENERATOR UNITS 


3 Phase 60 Cycle 


Nordberg, 2400 volts 257 RPM 

Mcintosh & Seymour, 480 volts 625 RPM 
Worthington, 2400 volts 327 RPM. 
Superior, 2400 volts 327 RPM 
Cooper-Bessemer (New), 480 volts 600 


(2) Fairbanks Morse, 2400 volts 400 RPM 
(3) Aleo, 480 volts 514 RPM 

Fairbanks Morse, 2400 volts 400 RPM 

(3) General Motors, 480 volts 1200 RPM 
(3) Worthington, 2400 volts 327 RPM 
General Motors, 480 volts 1200 RPM 
Superior, 480 volts 360 RP 

Worthington, 240 volts 327 RPM. 

(2) Ingersoll-Rand, 2400 volts 600 RPM. 
Fairbanks Morse, 240 volts 360 RPM 
Worthington, 240 volts 600 RPM 
Hercules, 440/220, 127 volts, 1800 RPM 
(2) Cooper-Bessemer, 2400 volts 450 RPM 
Winton (gasoline) 240 480 2490 volts 1200 
240 volts 1200 


International Harvester, 


General Motors, 240 volts 1200 Ri'M 





UNIFLO GENERATOR UNITS 
3 Phase 60 Cycle 


KVA Skinner horizontal, 150 Ibs. 2400 volts 
KVA Ames vertical, 150-175 tbs. 240/480, 2300 
4160 volts 

KVA Skinner horizontal, 
KVA 
volts. 
KVA Skinner horizontal, 150 Ibs 
KVA Skinner horizontal, 150 Ibs 
KVA Skinner horizontal, 150 ths 


150 Ibs. 240 volts. 
(2) Skinner horizontal, 150 tbs. 240/480 





240 volts. 
240 volts. 
156 


240 volts. & 


MOTOR GENERATOR SETS 


3 Phase 60 Cycle 
2300 volts AC—250 volts DC. 
West. 2300 4160 volts AC—250 volts 


2300 volts AC—250 volts DC 
West. 2300/4000 volts AC—250 volts 


2,000 KW A.C 
500 KW (2) 
D 


Cc. 

300 KW G.E. 
200 KW (3) 
DC 
150 KW G.E 
100 KW West 


2300 4000 volts AC—250 volts DC 
2300 volts AC—250 velts DC 


ROTARY CONVERTERS 


3 Phase 60 Cycle 
3,250 KW G.E. 13800 volts AC—250 volts DC. 
1,500 KW (2) West. 13200 volts AC—250 volts DC 
300 KW A.C. 13200 volts AC—250 volts DC 
150 KW (3) West. 6600/2300 volts AC—250 
DC 





volts 


TRANSFORMERS 


60 Cycle 
C. 3 ph., 12000—2400 4160 volts. 
gh. 3 ph., 11000—230 volts 
3,500 KVA West. 3 ph., 33000—I3800 volts. 
3,000 KVA ay tand. 3 ph., 33000—4160 volts 
KVA (3) G.E. 1 ph., 13200—2300 /4000 volts 
KVA (3) Wenr. 3 ph., 2400 /4160—480 volts 
KVA (3) G.E. ft ph., 11000—4000 2300 460 





10,000 KVA A 
6,000 KVA ” 
>) 


i ph., 33000—2400 (4160 volts. 
3 ph., 69000—2400 4160 volts. 
| ph., 33000—7200/12470 volts, 


. (New) I ph., 2400/4160— 


1 ph., 33000—7200 volts. 

1 ph., 7200/12470—2400 volts. 
i ph., 33000—7200/ 12470 volts. 
1 ph., 7200/12470—120 240 


I ph., 2300—230 460 volts. 


KVA (3) L.M. 
KVA (9) G.E 
100 KVA (3) Pgh 


volts 
25 KVA (3) G.E. 


Write, Wire or Phone For Further Details and Prices. 





INTERNATIONAL POWER MACHINERY CO. 


UNION COMMERCE BLDG. 


Telephone: MAin 1-9514 CLEVELAND 14, OHIO 
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BOILER FEED PUMPS 


We have just acquired these two boiler feed pumps which were 
installed new in 1950. They are in absolutely top condition. 


—DeLaval Boiler feed pump, rated 600 GPM at 1220 ft. head. Stainless steel 
fitted 3 stage single suction type 250 M-3P5/4, mounted on base and origi- 


nally driven by 3600 RPM motor. 


1—DeLaval Boiler feed pump, identical to the one listed above except mounted 
on base with 233 BHP steam turbine, 400 PSIG Steam pressure, 262°F super- 


heat, 50 PSIG discharge. 


TURBO-GENERATORS 


CONDENSING 


1—6250 KVA 5000 KW 3600 RPM Allis Chalmers 
200 Ibs. 100° SH. Will operate 275 Ibs. 6150 
TT without change. Generator 3 60/11500. Can 
be changed to 2400/4160. Complete auxiliaries. 
Can be operated for inspection. Checked by 
factory engineer in Sept. 1951—no repairs re 
quired 

1—1567 KVA 1250 kw 3600 RPM Allis-Chalmers 
150 Ibs. Will operate 200 Ibs. 450° TT without 
change. Generator 3/60/2300. Complete aux- 
iliaries. 

1—1250 KVA 1000 kw 3600 RPM Westinghouse 
185 Ibs. 100° SH 3/60/2300. Completely re- 
worked, generator has new winding. Complete 
auxiliaries. 


1—937 KVA 750 kw 3600 RPM Gen. Elec. 150 Ibs 
Generator 3/60, 2300. 


NON-CONDENSING 

1—1250 KVA 1000 KW 3600 rpm General Electric 
140 Ibs. turbine with type ATB Form T 3/60 
2300, 80 pf, Synchronous Generator 

1—625 KVA 500 kw 3600 rpm General Electric 175 
Ibs. Single stage turbine with type ATB form T 
3/60/2300, 8 pt. Synchronous Generator. 

1—18712 KVA 150 kw Westinghouse geared 7200 
900 rpm 150 Ibs. 100° SH. Generator 360/240. 

1—125 KVA 100 kw Westinghouse geared 7200/900 
rpm 150 Ibs. 3/60/240. 


We will rewind these generators to your specifications 


TRANSFORMERS 
3 PHASE—60 CY. 





1—2500 KVA 11500 to 480 Volt 3 Ph. 
60 Cy. General Elec 

1—1800 VA 6600 to 440 Volt 3 Ph. 60 
Cy. General Elec. 





1 PHASE—6S0 CY. 


3—3333 KVA 66000 to 33000 & 132000 V 
Ph. 60 Cy. Westinghouse 














2—1000 — 13200-2300 v. 1 

Gen. 

4—200 Wa 33000-2300/4600 v. 1 ph. 60 cy. 
Pitt 

10—100 wa 33000-2300/4600 v. 1 ph. 60 cy. 
Pittsbu 

3—100 KVA 33000-2300 /4600 v. 1 ph. 60 cy. 
Allis-Ch 

Large stock 2400/4160 Y.—120/240 vy. 1 ph. 
60 cy. Distribution Transformers 


ph. 60 cy. 


10—25 KVA 
13—15 KVA 
63—10 KVA 
61—71 KVA 


OUTDOOR INSTRUMENT 


TRANSFORMERS 


2—110000/66000 to 110 volt Westinghouse 
Potential 

13—33000/110 V. 200 V.—A GE E116 Potential 

3—33000/110 V. Westinghouse Potential 

2—60-120/5A 37 KV GE—K61 Current 


OIL CIRCUIT BREAKERS—Outdoor 


1—600 A. 110 KV GE FK0136 
1—400 A. 73 KV West. G—1 
2—400 A. 37 KV GE FK0136 
1—400 A. 37 KV WEST. 0221 
1—1200 A. 15 KV GE FHK0236 


65—5 KVA 
20—3 KVA 
13—1¥4 KVA 





TAMPA ARMATURE WORKS ‘INC. 


401 S.MORGAN ST. 


AUGUST 1953 


TAMPA, FLORIDA 


PHONE 2-1966 
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wee? RING MOTORS 3-Ph., 60 Cy. 


speed 


Whse 514 
oist 600 


Whee. (new 600 


Whse 600 





140/2 
440/220 
0 410 = 


SYNCHRONOUS MOTORS 3-Ph., 60 fs 














Volts Make Type RPM 
2200 /440 GE ATI 7H) 
30 ) GF Ts 

Gt TS 
Whee HR 
Gr TS 
Gt ATI an 

’ (Lk ATI 

140 wi HE 
" 4150 00 wi a 

140 220 wi HR 
440/220 Gt ATI 0 
140/220 GFE TS 


140 a7) G b 25 ey TS 
00/440 


an 
_ CIRCUIT ‘BREAKERS 


ITE ole, 606 











260 KW GE RECTIFIER UNIT 
i—-new—Ignitron type, 250,275 V. DC, 4000 2300 
V. AC, 3 ph. complete all accessories including 
transformer, switch gear, etc 





SQUIRREL CAGE MOTORS 





HP Volts Type Speed 
HOU 2200 G ry ¥ b 2600 
’ 2200/4900 Elliot 1800 
0 200 G E KT 1200 
0 200 GE KT 120 
oo 2900 L. Allis FS 1800 
00 2200 G.E ¥T 360 
250 2200/4410 G.E IK 720 
2200/1440 GE KT 120 
2200440 GE K 12 

i4 GE IK 2 
140 GE Ik 14 
’ 4410/2 Gt KT 180 
’ 2200/4140 Gt Ik 600 
) 2200 Al. Chal AR 1800 
i) 220 Whse cs 1200 
150 140 Multi sp KT 1800/604 
0 440/220 GE. IK 450 
0 440/220 GE KT 720 
150 140/220 Howell B. Brg 1800 
0 4140/2200 GE IK 514 
) 00/440 GE KT 600 
, 440/220 GE KT (vert.) 1200 
100 2900/4140 G.E Kx 1 ) 

A. C. GENERATORS 

0 kva, 660 rpm, 2300/440/ 220 V., G.E 

2 kva, 1 j 
0 kva, 
kva, 
kva, 72 1 B 
s7 Kva, 1200 rpm, 2200 








HP 


100 
100 


80 


KW 


D. C. MOTORS 





Volts Type Speed 
} r — CME Ise 
0 (2 Gt cp VTi 
230 Whse SK &50 
0 Whase SK 8350/1050 
230 El. Dyn 30-3. 475/1250 
230 Cr. Wh CM¢ 4 
250 GE cp 
2 : S - iy 600 
2. 400 /1200 
MOTOR GENERATOR SETS 
Make Input V., Motor Output V., 
AC Type DC 
Wh 2200 Syr 250 
G.t 220/140 Syn 240 
wi 140 1. ca 
Al Ch 2200/4410 sq. ca 
Whse 140/220 1 ca 


1/440 S\T 
440 
2200/4410 
440/220 
A40 220 se. 


" TRANSFORMERS “60 CY. 








500 kva, Whse., 24000—2300 V. 

00 Kva, Al Chal 4600 4160 240/120 V phase 

200) kva, G 11000—2300 V 

60 kva, G.E., 4150—480/240 V 

10 kva, G , 38000-—2300/4600 V 
0 kva, Al. Chal., 2400-—240/480 V 
> kva, Al. Chal 2400-240/120 V 
00 kva, Whse., 2400-240/480 V 

00 kva, Whse 2400—120/240 V 
00 kva, G.E., 4150—120/240 V 

00 kva, Whse 2400—120/55 V 

75 kva, Whse 2400- 240/480 V 

75 Kva i) 4) V 

30 kva, 












458 SEVENTH ST 











HARRY J. RICE pres. 













HOBOKEN, N. J. 





STEAM POWER PLANT 


5—714 HP Combustion Engineering WATER TUBE 


ae Lees. with Ebasco Superheaters, Sturtevant 
Pressure Economizers, Green Chain Grate 
Ste ores Hagan Combustion Controls, Copes Feed 


Water Regulators, Clarage Forced Draft Fans, 

Sturtevant Induced Draft Fans, Smoke Stacks. 

Good for 250% pressure by Hartford. 

705 HP Stirling 4 drum Boiler with B&W 

Superheater, Green Chain Grate Stoker, Sturte- 

vant Economizers, Sturtevant induced Draft Fan, 

with Smoke Stack. Good for 2507 pressure by 

Hartford. 

2—8000 HP Webster Water Heaters. 

i—MecCaslin Pivoted Bucket Conveyor System for 
handling coal and ashes. Approximately 300’ 


ong. 

6—Stee! Coal Bunkers, 80 tons 

i—30° Wheeler Single Stage 
30,000 GPM direct connected 
Chalmers Motor, 
tra impeller for 15,000 

‘—4#"x6" Dayton-Dowd Centrifugal Pump direct con- 
sous to 125 HP General Electric-Curtis Steam 
urbine. 

i—100 KW General Electric 125 Volt DC Genera- 

od to a General Electric-Curtis 


each. 
Cireulating Pump, 


(Has ex- 


Steam Turbine, 2-stage with reduction gear, 
Type SO, 3000 to 1200 RPM. 
i—Type 1tA-60 Wheeler Turbo Air Pump direct 


connected te 75 HP General Electric-Curtis 2- 

oe Steam Turbine, 1750 RPM. 

i—6” heeler Centrifugal Condensate Pump direct 
connected to a 20 General Electric-Curtis 2- 
Stage Steam Turbine, 1800 RPM. 

!—Combination Circulating Pump and Condensate 

Pump driven by 190 HP General Electric single 

Stage Steam urbine through a Westinghouse 

Reduction Gear, 3500 to 700 RPM. 

2” 2-sta LeCourtney Centrifugal Pump, 200 

GPM 650° Heat at 3700 RPM direct connected 

te 53 HP Westinghouse Steam Turbine. 

i—3000 KVA_ General Synchronous Con- 
verter, Type HCC, @ phase, 25 cycle, 250 RPM, 
600 Volts DC with i—3150 KVA General Elec- 
trie Transformer, 3 phase, 25 cycle, 6600/13200- 
445 Volts with starting panel and all instruments. 

1—1000 KVA eneral Electric Synchronous Con- 

CC, 6 phase, 25 cycle, 750 RPM 

with 1-1050 Elec- 

trie Transformer, 3 10/44 

volts with startin 

00 a Westinghouse Synchronous Converter, 6 

D 60 eycle, 1200 RPM, — Volts DC with 

Starting panel and instrumen 


i—4000 KVA pb ye, ee Trontune, 3 phase, 
25 cycle, 13200/6600 volts. 

7—700 KVA Westin house Transformers, single 
phase, 25 cycle, 7620/6600 volts to 13200 volts. 


1—Kennecett Pressure Type industrial Water Filter. 
i—50-Ton Electrie Traveling Crane—55'5'2" Span. 


Send for Complete Inventory 


MORSE BROS. 
AACHINERY COMPANY 
2900 BRIGHTON BLVD. 

P.O. Box 1708, DENVER, COLORADO 








NOW LIQUIDATING 
AT MARION, INDIANA 


1—Carbondale 10x10 Vert. 
Ammonia Compressor, 
motor. 


1—Taber Fermentation Gas Collector with 
8 storage tanks 50 cu. ft., ASME 2454 
WP. 


3—Niagara Spray Cooler and Fan Cooler 
Units. 

1—Rotary Pump 5”, with 40 HP motor, 1000 
GPM—86’ Hd. 


12—Welded Steel Storage Tanks (closed) 
10,500 gal., 11,300 gal. and 12,700 gal. 


FOR SALE FROM PHILA. STOCK 
2—I-R Motorblowers, type FS-538; cap. 4000 
CFM @ 3# Pr. 


1—Byron Jackson Bronze Deep Well Tur- 
bine Pump with 20 HP motor. 150 GPM. 


1—I-R #1)2-RVH Bronze Centrifugal Motor- 
pump with 20 HP motor. 200 GPM—200’. 


PERRY 
EQUIPMENT CORP. 
1422 N. 6th St. PHILA. 22, PA. 


twin cylinder 
82 ton, 75 HP 


_ 





PUMPS—COMPRESSORS—BLOWERS 


4—2000-5000 GPM 32’-65’, 10” & 12” Cent. Pumps 
{—2000 GPM 350’ Pump with 240 HP Turbine 
1—1t100 GPM 220’ Allis-Ch. Cent. Pump 
i—1000 GPM 280’ all-bronze Cent. Pumo sf 
i—750 GPM 231’ Pump with 75 HP 3 ph. Motor 
2—600 GPM 360’ Pump with 72 HP Turbines 
{—200 GPM 556’ Pump with 50 HP Turbine 
i—Kinney unused 6” Rotary Pump, 450 GPM 
3—Blackmer 6” rotary Pumps, 500 GPM 
3—750 & 1000 GPM Knowles Steam Fire Pumps 
1—8”"x10" & 1—7”x8” Triplex Pumps 
1—3”’x8” Galland Hydraulic Triplex Pump 
1—6"x10” Gardner duplex Pump, 300 GPM 
1—12”x14” Duplex Air Compressor, 850 CFM 
i—12”x10” 1-R Air Compressor, 355 CFM 
2—12"x9” Worth. Comp. 375 CFM Vac. & Press. 
i—4-stage Norwalk Compressor 28 CFM 5000 PSI 
I—GE Turbo-Blower 8500 CFM 16 oz., 58 H.P. 
i—Sturtev. Turbo-Blower 7000 CFM 20 oz., 60 HP 
4—Roots Blowers, size no. 710 AF, 400 CFM 5 
PSI 


i—Kinney Vacuum Pump, no. 12-8-14, 217 ve 
1—Beach-Russ no. 7 Vacuum Pump, 110 CF 

I—GE 2-stage Turbo-Blower 3000 CFM 16 Psi 
t—Spencer Turbo Blower 4000 CFM 16 oz. 30 HP 
12—Nash Vacuum Pumps & Vac.-Heating Units 
i—DeLaval Steam Turbine, 125 H.P., 1750 RPM 


HUNDREDS OF OTHER ITEMS—ALL SIZES 


ALL MAKES 


UPERIO 
136 GRAND ST., CA 6-6983 


EQUIPMENT CO. 
N.Y.C. 13 








STORAGE & PRESSURE TANKS 
Located Mich.-Mo.-Fia., N.J. & Conn. 
8—12,000-17,000 & 20,000 Gal. 90 Lb. 
16—10,000-15,000 & 20,000 Gal. Storage 


9—42,000, 120,000 & 240,000 Gal. Storage 
10—10,000 Gal. Cap. RR Car Tanks 


LESTAN CORP., ROSEMONT, PA. 











FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, Westinghouse 
Driving forced draft blowers—capacities rang- 
ing from 39000 to 56000 CFM and 16” to 24” 
pressure. Steam pressures 360 to 575#, back 
pressure 107. ; 

Will sell turbines separately if desired. Price 
reasonable. 

A'so—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 44 volt. Used one year. 


G. M. DeROSE 

2457 WOODWARD AVE. 

408 DONOVAN BLDG. 
DETROIT 1, MICH. 





USED 35 TON BRIDGE CRANE 


75’ span age 5 ton aux, 25’ lift. Cab type 
3/60/220 V. A.C.—used approx. 2 yrs. Mfg. 
Northern—excellent condition. 


DAVE GORDON STEEL PRODUCTS, INC. 
2411 35th St. Tampa, Fic. 
P.O. Box 5033 Ph. 4-2367 











2---325 HP FAIRBANKS-MORSE 
Model 31A814; 514 RPM; diesel engines bare; 
4 yrs. old. Low price will astound you! 

Send fer stock list. 
MIDWEST UTILITIES POWER 
EQUIPMENT CORP. 
1270 Augusta Boulevard, Chicago 22, Ili. 
Phone: EVerglade 4-4511 
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seonchad SEARCHLIGHT SECTION 


MOTORS—M. G. SETS—TRANSFORMERS 


ENGINEERED AND REBUILT BY EXPERTS IN OUR OWN PLANT 


SYNCHRONOUS MOTORS MOTOR GENERATOR SETS SLIP RING MOTORS— 

Make P.F. Volts R.P.M. ng 720 600° 4800, CONSTANT DUTY 
00° 2300 whe 4 

4800/2400 720 eu a 3-Phase — 60 cycle 

ars ae Mate Ty0e 

2 nse. GE MT 4 

2300 450 GE Mr 38° 


Cc. W. 
Whee. ALCh. ANY 
w. MT 
MT_20 





ozs 
ow 
st 


mits 


440 
2300 
2300 

440 


Cc 
Whse. 

Whase. 

Whase. 25/28 

G.E p 25 sented 4 
Whee. y 

Delco 1: 4 25 440 /330 
Ridgeway 

Cc. W. 


acegaqaeaae 
ol olok- ao) 
meme 


= 
me 
@® 


re 
Kd 
$° 2 
° 
o 
“ 
wes 
eum mtemmmteme © 


ee 
~o@O 
ocos 


az 
mB ge, 


I-15A-M 


DIRECT CURRENT MOTORS 
440/220 . H.P. Make Type 


5 Al. Ch 5 
SQUIRREL CAGE MOTORS We can furnish any of these sets with D. C panels, 3000 Whee. Encl. (Rev.) 
p > E ° ‘ 


100 80 6 
With these we can supply— Maaual, Sem! on full 
magnetic reduced or full voltage control 


eens ick 


cnn A.C. starting equipment, exciter sets and other 
3-Phase — 60 Cycle acoumsnrian. 


Make mo Volts -P.M. Meter merator Sets of modern design, complete 
1-K 2200 - with ‘ol—stlll en their original foundations— 
KT-412 5° available for immediate shipment. 
C8-890 2: (3)—G. E. 1500-KW, 250-VDC, 514 R.P.M., epd., 
C8-873-C Si : Interpole, pele face windings, 2/00-HP ayn. 
ARY 4 4 motors, .6-PF, 13, _ V, 3-p, 60-cy. will re- 
‘ 75 connect te 6600-V. 4168-V. 





AR 
5: 
126 40 TRANSFORMERS (Power) 
Outdoor—Oll Cooled ; 
Qu. KVA Make Type Phase Voltage 26 Whse. 
3 250 Packard A 1 13200-2200 E. 
3 150 Packard A 1 2300-230/460 5 Ki. . De: 
3—833-KVA Westinghouse O.1.S.C. transformers, type 
mM 8, one phase, 60 cycle, still on original foundation, 50 -] 8 250/1000 
75 2200 720 primary 66,000 Volts with (4) 24% taps below All above are 230-VDC except where marked *** 
pecial “amine G.E Vertical KF- o74. 2200-Volt secondary 2300/4160-Y. Can ship immediately ***—Pedestal bearing am ft e-be 525/600-V DC 
P.M. , enclosed, bholiow shaft from location **—Pedestal Bearing 2 


T.B. MAC CABE COMPANY. 


Phone 
DAvenport 4-8300 





4314 CLARISSA STREET PHILADELPHIA 40, PENNA 











MOTORS MG SETS POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


Pe eat 
ay. Re Make Voltage Speed TURBO-GENERATORS 750 KW 150# 250 V. D.C. BOILERS 





2 3000 est 25/800 600 

6 Otsee Want 335/500 600 RPM 300 KW 200% 4160 V. N.C. 

2 1500 Al, ¢ 525 > RPM 200# 13,800 V. 300 KW 125% 250 V. D.C. 2—50,000% 275% (1949) 

j 1200 Al ' 52 GO 650 RPM w . 120 KW 150% 240 V. N.C. 3—15,000% 275% (1945) 

fat shiek? 00/195 RPM 400# 2300 V. i—400 HP See. Hd. 225# 
800 Vest. 525/600 /600/900 RPM Cond. . DIESEL GENERATORS 1—300 H.P. 3008 (1948) 
"00 . 5 0500 RPM wi . Cd. 1—84" HRT 150% (1942) 
100 1.E ‘ 1/360 RPM - Cd. 7 KVA FJ motte 


404 » liott (ne ; 10/800 1 ° . 

100 West ~ T5150 K 2 WATER WHEEL GEN. 
50 Cr. WI 2 1 800 , 1,000 KW 200% 4160 Vv. N.C. 

200 Cr. Wi » 1/750 > NEW 1949. 2— 75 KW 240/480 V. i1—180 KW 20 F.H. 550 V. 

200 = Cr. Wh 2 75/750 RPM Write or wire for additional data and prints. 


All motors designed for mill reversing service 


> Smaller sizes also in’ stock A. LEE ELLIS CO., U. S. Machy. Bidg., 140 Federal St., Boston 10, Mass. 


M Generator Sets in Stock 
Ne s000 KW Capacity | THE BUYERS MUST BE SATISFIED—ALWAYS 





All of above is 1 ern ] 
remanufactured & tested by 


wie wien |! | @QMPLETE POWER PLANTS 


All nd 
neerennnditediatad acta STEAM — ELECTRIC — HYDRO — DIESEL 


A. G. SCHOONMAKER C0., INC. “Export Orders Carefully Executed" 


50 CHURCH STREET, NEW YORK 7, N. Y. TURBO-GENERATORS—Condensing—500 to 40,000 KW; — erorten type, 
pressures 200 to 450+. ON WHAT = SHALL WE QuO 
Plants: SAUSALITO (S.F.) CAL., JERSEY CITY, W.J. TURBO-GENERATORS—N 300 to 3000 KW. Scone ae 450+ and 
FOR 6502, some extraction with high back pressure. WHAT SIZE INTERESTS 
YOu? 


STEAM GENERATORS—30000+ to 100000 per hr. 150+ to 450+ and 650+. 
IMMEDIATE soiters—Water Tube, Stirling & Straight Tube types 200 to 450. 


DIESEL GENERATORS DELIVERY SPecia! 2—500 & 1—770 H.P. B&W Co. Stirling Boilers 200:;t—exeettent 


240 volts 3 phase 60 cycles 2—2000 H.P. B&W Sectional Header Boilers 250+. 

BOILERS—Fire Tube, 100 to 300 HP. 100 to 25022. WHAT BOILERS? 
1—100 K.W. Cummins Westinghouse TRANSFORMERS ,2:5h bara yredemsieey, Metr-Goneretar, Rote, Cregeen chases, 
1—100 K.W. Fairbanks Morse—E.M. Send us your INQUIRIES for ALL POWER MACHINERY 
2— 50 K.W. Cummins—Burke Elec. Co. CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 


Late models, with accessories, from ex- 


cellently maintained power plant at Mt. 
Vernon, N. Y. MOTOR STARTER MOTOR GENERATORS 


500 KW Westgh. 4160/2300—275 v—1200 rpm 
HUGH A. BR Whse. Slip-Syn 14-410 Tot. Enel. 150 KW G.E. 4003/23000 v—250 y—1200 rpm 
. OWN 600 HP 3/60 2200 V. Complete. { 150 KW Westgh. 2200 v—275 v—900 rpm 

Selling Agent : Never Installed AIR COMPRESSORS 
235-39 36th AVENUE reat eee ‘76 ft. WORTHINGTON 3/60/220/440 V 

° 576 22 , 

toy « MERRILL and COMPANY 6 ft. WORTHINGTON 3/60/ 

DOUGLASTON 63, N. Y. . yo ky a 5. MI. DARIEN, 60 E. 42nd Street, New York, N.Y. 
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SLIP RING 
MOTORS 


220 or 440 volt, 60 cycle, 3 phase, 
slip ring Motors Rebullt 


HP Make Type Speed Description 
400 G.E. 1-M 1200 $.B. 
300 G.E. 1-M 1200 S.B. 
200 G.E. 1-M 1200 S.B. 
150 G.E. 1-M 1200 S.B. 
150 G.E. 1-M 1800 S.B. 
100 G.E. MT-300 1800 $.B 
100 G.E. 1-M 9 S.B. 
100 G.E. 1-M 720 S.B. 
75 G.E. MT-343 1200 S.B. 
75 G.E. 1-M 900 S.B. 
75 West. cw 720 S.B. 
75 G.E. 1-M 720 $.B. 
60 G.E. MT-333 1800 S.B. 
40 G.E 1-M 1800 S.B. 


BRAND NEW SQUIRREL CAGE 
MOTORS 


Totally enclosed, fan cooled, explosion 
proof, open 220 or 440 Volt, 60 Cycle, 


3 Phase 
HP. Make Type Speed Description 
150 G.E. K-6326 3600 TEFCBB 
150 G.E. K-6326 1800 TEFCBB 
125 G.E. K-6326 1200 TEFCBB 


100 West. CS-607S 1800 TEFCBB 
100 West. CS-504 1800 BB. B. open 
75 West. CS-504 3600 TEFCBBXP 
75 A.C. ARZ 1800 TEFCBBused 
75 West. CS-504 1800 TEFCBBXP 
1800 =B. B. open 
.M, B. B. open 
75 West. CS-505 1200 TEFCBBXP 
60 West. K-594S 1800 TEFCBBXP 


60 G.E. OG-44 1800 TEFCBBXP 
60 L.A. QS-444 1800 8B. B. open 
60 F.M. FB-404 3600 8B. B. open 


50 Mester K-445 1800 TEFCBBXP 
50 G.E. K-405 1800 TEFCBB 
50 G.E. CS-445 1200 5S. 8B. drip 
50 West. K-505 900 5S. B. open 
50 G.E. AR-444 3600 TEFCBBXP 
Cc. 600 TEFCBBXP 
40 G.E. CS-405 1800 —-B. B. Splash 
TEFCBB 
4 404 1800 TEFCBBXP 
40 G.E. CS-504S 1800 8B. B. open 


REBUILT SQUIRREL CAGE MOTORS 
220 or 440 Volt, 60 Cycle, 3 Phase, Open 


H.P. Make Type Speed Description 
200 Wagner RP-2-26 1800 =—«S. B. 


200 Wagner 1200—s S.. B.. 
200: «(GE K-564 900 + B.B. new 
150 =~ West. cs 1800) = S. B. 
150 «GE. 1-K 1200_—s« SS. B. 
150 «=(G.E. 1-K 720.~=«S. B. 
100 =~West. cs 1800 S.B 
100 (GE. 1-K 1800 =—«S. B. 
100 «(G.E. 1-K 1200 
100 «=«G.E. KT-347 1200 S.B 
100 (West. MS 1200 «=«S. B. 
100 «West. cs 900 «6S. B. 
100 = GE. 1-K 720~—=—sS. B. 
75 West cs 1800 =(S. B. 
75 West cs 1200 «=«S.B 
7 «GE. 1-K 900 
75 «GE. KT-343 1200 =—«S. B. 
75 West. CS-WL-607 1200 5S.8.8 
m €& KT-552 900 «=«S.B. 
75 «GE. KT-352 900 «=(S.B. 
75 «GE. KT-346 720. =«—«S. B. 
60 GE. KT-333 3. 8. 
60 «GE. - 1200 =—«S. B. 
60 3 West. c 1200 = S. B. 
60 G.E. KT-346 900 «=S.B. 
60 «GE. 1-K 900 «SS. 8B. 
50 6G.E. 1-K 1800 «6S. B. 
50 Cr. Wh 25R 1800 «=«S. B. 
50 «GE. KT-327 1800 = S. B. 
so 6G. KT-336 1200 Ss S. B. 
50 West. Cc 1200_—s« SS. B. 


We have in stock explosive proof motors 220/ 
440/60/3 oe in HP from Y to 50 HP 900 
to 1800 RPM. We also carry in stock a large 
quantity of used electric motors from 1 HP 
up to HP., generators, transformers and 
control — Upoa receipt of your in- 
quiries, we shall be glad te quote. 


POW ER 


EQUIPMENT COMPANY 
8 CAIRN ST., ROCHESTER 2, N. Y. 
P. O. BOX 534 — Tel: Genesee 5629 


STEAM POWER 
PLANT 
VICINITY, JOHNSTOWN, PA. 


3—45,000 Z/hr. B&W Pulverized 
Coal Boilers 275 psi 500 TT 
1937 


1—5,000 kw 2300/3/60 GE Turbo- 
generator with Worthington Sur 
face condenser. 


1—2,500 kw 2300/3/60 GE Turbo 
generator with Wheeler Surface 
condenser 
also exciters, feed pumps, spray 
pond pumps and other acces- 
sories. 


Buy All Or Part 


M. GLOSSER & SONS, INC. 
80 MESSENGER STREET 
JOHNSTOWN, PA. 


TURBINE GENERATOR SETS 
i—125 KVA GE AC 3/60 220 Volts/1200 RPM 
i—250 KVA Elliott AC ‘3 60 220 Volts 1200 RPM 
4—500 KW West. DC 120-240 Volts 1200 RPM 


DIESEL ENGINES & GENERATING SETS 
20—G.M. Quads (Navy Re-processed) 
2—Hamilton (600 HP 720 RPM w Dir. Con. 
Blowers Air Start Dir. Rev. 
3—GM 8-268A w/i00 KW West. AC 440V 1200 
(WILL SELL PARTS & GENS. SEP.) 
1—G.M. 2-268A 500 HP Marine Propulsion En- 
gine w rev. reduction gear & access. excell 
i—Cooper-Bessemer FS8 500 HP 900 RPM 
2—Hercules DWXD w Heat Ex. & Clutch 
i—Worth. DD8 w/500 KW GE 3 60 2200V 
2—GM 8-268A w/200 KW West. 3 60 440V 1200 


SYNCHRONOUS MOTORS 
4— 75 HP Burke 3 60 220-440V_ 1800 
2—125 HP E!. Mach. 3 60 4800V 960 
15—135 HP GE 3 60 4000 V/1200 TS963Z 
i—200 HP El. Mach. 3 60 208V 1200 
1—350 HP El. Mach. 3 60 208¥ 1206 


AC & DC GENERATORS 
* 75— 3 KW GE 3/60 120-208V ‘1800 w Panels 
** 35—5 KW I & 3 60/120-208V 1800 IBRT 
* 50—10 KW GE 3/60/120-208V 1800 w, Pancls 
8—25 KVA GE 3 60/440V 1800 
2—56 KVA Star 3, 60/120-208V /1200 
1—75 KVA El. Mach. 3 60 440V_ 900 
2—500 KVA El. Mach. 3 60 440V 900 
4—25 KW West. DC 125V 1800 2 Brg. 
4—500 KW West. DC 120-240V 1200 
“UNUSED—**BALL BEARING 
ALBERT HELLER CO. 


210 Snediker Ave., B’klyn 7, N.Y. HYacinth 5-0800 








2—80 HP Erie Economic Boilers—i942 
i—100-250-300-500 HP Package Boilers 
i—400 HP Sip. Rg. & 300 HP Sq. C. Motors 
i—60” Economy & 36 PC Logemann Balers 
2—QUONSET HUTS—20'x56’ & 20’x110' 
1—UD24 Power Unit—good as new 

i—10’ D&K Shear & 10’ Power Brake 
1—1000 KVA Generator—720 RPM 


H. & P., 6719 Etzel, St. Louis 14, Mo. 











DIESEL ELECTRIC PLANT 


520 HP, FM Mod. 31-A-812-AC, 514 RPM, 
412 KVA, FM, Type TGZJ, 3/60/2400, 
Generator. Switchboard and complete 
plant auxiliaries. New 1948. Used less than 
2100 hours. 


DELL STEPHENSON & 
COMPANY 
14456 GLASTONBURY 
DETROIT 23, MICHIGAN 


2—75 KW 
GENERAL ELECTRIC 
3 WIRE M.G. SETS 

GENERATOR: 75 KW, type CD 1242, 
250/125 volts, 1200 RPM, Compound 
Wound. 

MOTOR: 125 HP, type K-5362, 3 phase, 
60 cycles, 220/440 volts, 100 RPM, 
Squirrel Cage. 

Complete with DC Panels & AC (220 volts) 
Reduced Voltage Automatic Sterters. 
EMPIRE ELECTRIC CO., INC. 
5202 Ist AVE.. BKLYN 32, N. Y. 














DIESEL-ELECTRIC UNITS and 
ALL AUXILIARY EQUIPMENT 


NOW OPERATING — 
AVAILABLE AUGUST, 1953 


!—Mcintosh & Seymour, 925 hp. 225 rpm 
Ideal Generator—750 kva, 480 volt, 60 cycle, 
3 phase 
Ideal Exeiter—i5 kw, 125 volt 
i—Mcintosh & Seymour, 625 hp, 225 rpm 
Ideal Generator, 500 kva, 480 volt, 60 cycle, 
3 phase 
Ideal Exciter—t5 kw, 125 volt 
i—Aleo, 8—I2'> x 13 supercharged. 600 rpm 
G.E. Generator—i000 kva, 480 volt, 60 cycle, 
3 phase 
G.E. Exeiter—i0 kw, 125 volt 
Complete Auxiliary Equipment 
including Switchboards. 


FS-8581, POWER 
330 W. 42 St., New York 36, N. Y. 





FOR SALE 


ONE BIGELOW 50 H. P. BOILER 


2-pass, Petro oil burner, controls, pump, valves, 
etc., fully automatic. 


KENYON'S CLEANING CO. 
Westerly, Rhode Island 











If there is anything you want 
thot other readers can supply 


OR... something you don't want— 
that other readers can use— 
Advertise it in the 
SEARCHLIGHT SECTION 











COAL SCALE 


Used Richardson Automatic Coal Feeding Scale 
200 Pounds Per Dump. 15 Tons Per Hour. 1-16” 
Square Stock Coal Gate. 
BURFORD, HALL & SMiTH 
140 Edgewood Avenue, N. E. WA-8890 
Atlanta, Georgia 














NEW TRANSFORMERS—25 & 50 KVA 
GE, OISC, Distributior. Type “‘H’’. Form KO2, 
single ph., 50/60 cyc., 33,000 volts primary, 2400/ 
4160 ¥ secondary, with 4—2%% taps below 33,000 
volts, primary cover mounte.) bushings, secondary 
tank-wall mounted bushings. 8/N 6,900,000. 

American Electrie Service & Maintenance Co. 

Paramount & 2nd Sts., Springfield, Mass. 
2-2104; 2-2105 
Motors « Generators « Transformers « Sales « Repairs 




















DIESEL 


Series 71 
278A-268A 
12-567 ATL 
Hercules—Buda 
FM 38D—8'/s 


Caterpillar Price list on request 


gem, RODER-BLACKBURN 


- UN INTERNATIONAL CORPORATION 


Dept. P3, 149 B'way, New York 6, N. yY. 
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SEARCHLIGHT SECTION 





FOR SALE 


(6) OIL FIRED B&W BOILERS 

Cross Drum Sinuous Headed straight tube type. 
Heating surface 11417 sq. ft.—1141.7 HP— 
210 P.S.1.G. design pressure—200 P.S.1.G. work- 
ing pressure—75,000 Ibs./hr. capacity—steam 
temp., saturated—1024 cu. ft. furnace volume 
—2Z00° feed water temperature. 


(2) B&W WATER TUBE BOILERS 

ASME code—from ATR tug—built 1943. 15,000 
Ibs. steam/hr./unit (normal) 18,000 Ibs. steam/ 
hr/unit max. Design pressure—268 Ibs/sq. in 
—total steam at drum outlet (saturated) 409 
—forced draft—turbine driven blowers—1508 
sq. ft. boiler heating surface. Gas or oil. 


(4) 300 KW G.M. 8-268A DIESEL GEN. 


G.M. diesel generator sets—120/240 volts DC 
—1200 RPM—1250 amps.—8 cyl. 614x7—with 
switchgear. 


(1) 30 KW G.M. 3-71 DIESEL GEN. 


GM 414x5 2 cyl. diesel—radiator cooled—elec- 
tric starting. Delco 440/3/60 generator—with 
switchgear. Skid mounted—portable. 


(2) 100 KW GM 3-268A 440/60/3 AC gen- 
erator sets. 


(1) 100 KW LORIMER 440/60/3 AC genera- 
tor set. 


(1) 100 KW FAIRBANKS-MORSE opposed 
440/60/3 AC generator set. 


(6) 300 KW TURBO GENERATOR SETS 


120/240 volts DC—Joshua-Hendy turbine—250 
Ib. W.P. condensing. Suitable for pressures to 
440 Ibs. at 740°TT. Geared to 1200 RPM. 300 
KW Westinghouse 120/240 volt 1250 amp. 
stablized shunt generator. With switchgear. 
Built 1945. Excellent condition. 


(1) SUPERIOR HEAVY DUTY DIESEL 


510 HP at 360 RPM—S5 cylinder—1414x8—type 
ZDSB—non-reversing—vertical—4 cycle—cold 
starting—mechanical injection. Engine totally 
enclosed. For heavy duty pumping, dredge serv- 
ice, power generation, textile & saw mills, etc. 
Excellent condition. Immediate delivery. 


ELECTRIC WINCHES 


50 HP—230 volts DC—built in controls—5 ton 
and 10 ton. 


THE BOSTON METALS CO. 


313 E. Baltimore Street 
Baltimore 2, Md. 
Curtis 7-5050 











3—400 K.V.A. General Electric Trans- 
formers Serial numbers 4347375-6-7 com- 
pletely rebuilt in July, 1952. Transformers 
type H, Form KS, 60 cycles, voltage rat- 
ing 2300, 230/460. Have 55°C rise, polar- 
ity-subtractive, circular coil H design, 
weigh 59002 each, impedence volts 
3.67%. Offer to highest bidder. 


HARTFORD CITY PAPER CO. 
Hartford City, Indiana 
SUBJECT TO PRIOR SALE 


A. C. MOTORS 
220/440 Volt 3 Phase 60 Cycle 


Make 
Elliott 
Elliott 


E 
*. Mach 


Wagner 
West 
West 
Cr. Wh 
Wagner 
Reliance 
G 

G. 1} 
West 


Wagner 


Wagner 
G 
Reliance 
Reliance 
Reliance 
Reliance 
West 
West 
Wagner 
West 
West 
Elec. Mach 
Reliance 
Reliance 
Reliance 
Reliance 
Century 
Los Allis 
} 


Re liance 
E 


Re liance 
Reliance 


All. Chal 
West 
G.I 
Ww Reliance 
W Reliance 
GE 
Ww Reliance 
Ww Reliance 
Ww Reliance 


VARIABLE SPEED MOTORS 
230 Volt D. C. 
Make RPM 
G 


G.I 300 900 
cr. Wh 250/900 
GE HOW) “1500 
West 350 /1050 
Reliance 400 “1600 
G. } 500 (1500 
West 250/1000 
Reliance 400 /1600 TE FC 


SLIP RING MOTORS 
220/440 V. 3 ph., 60 cy. 
ae RPM 
600 
iE 400 
\ est 


E 
West 
v ‘r. Wh 

EF 


F airbanks 
All. Chal 
G.E 

All. Chal 
+E 
GE 
West 








750 HP—25 Cy.—Slip Ring Motor 


750 HP, 2200 V., 3 Ph., 25 Cy., 375 
RPM, Fr. 445, G.E. Type MT8, Form A. 








2NEW 


TRANSFORMERS—1 ph. 60 cy. 


Make Primary Secondary 
Packard 2300 2 
G.I 2400 
Pittsburgh 1600 

All. Chal 22000 2 
Pittsburgh 

Uptegraff 

Pittsburgh 

Standard 

Pittsburgh 

All. Chal 

West 


$} Ph. Maloney 


sass) 


Noro 


POWER EQUIPMENT 


TURBINE UNITS 


1—5000 KVA G.E. 3/60/2300/4000 V. 3600 RPM 
STRAIGHT CONDENSING nozzied for 450 psig 
750° TT. Surface Condenser. 

i—1250 KVA Al. Ch. 3/60/480 V. 3600 RPM, 
Terry EXTRACTION turbine nozzied 250 psig 
550° TT 40,0002 extr. 25 psig. Surf. Cond. 

i—938 KVA West. 3/60/480 V. 3600 RPM, Terry 
EXTRACTION turbine nozzled 250 psig 500 
TT 10,000+ extr. 50 psig. Surf. Cond. 

1—375 KVA G.E. 3/60/480 V. 3600 RPM, NON- 
CONDENSING nozzied for 150 psig. 5-10 psig 
back pressure 





BOILERS 


1—50,000* Edgemoor bent tube 2252 WP 490 
TT Coxe chain grate stoker and economizer. 
New 1939. 


2—502 HP Heine water leg type 2007 a 480° 
TT Coxe chain grate stokers. New 19 


3—400 HP Babcock & Wilcox redswer Header 
225+ WP. 


DIESEL & GAS ENGINE UNITS 


{—2000 HP Fairbanks Morse 6900 V. 6© ey. 
1—1600 HP Fair. Morse 2300/4150 V. 60 ey. 
i— 275 HP Ing. Rand 240 V. 60 cy. (Gas) 
i— 250 HP Buckeye 240 V. 60 ey. 


MOTOR GENERATOR SETS—60 CY. 
MFR. y Cc. RPM 
G. E. 514 
G. E. 600 600 
West. 
West. 
a, &. 
Ridgway 

SYNCHRONOUS MOTORS 


HP MFR. VOLTAGE 
2000 West 13200 
700 West. 

600 ¢. : 

300 

300 Wert. 

125 G.E. 


FREQUENCY CHANGERS 
CYCLES 


25/60 
25/62 
+4 


1 
2 
' 
i 
! 
! 


33/6244 
60/25 


OIL CIRCUIT BREAKERS—Outdoor 
4— 800 A. 132, KV West. G-222A-2500 


6 F 
i—1200 A. 15 KV G.E. FKO-139-350 


TRANSFORMERS 


4— 3333 KVA West. 69300 /66000—33000 

4— 2500 KVA Mol. 69000— 13800 

6— 2000 KVA G.E. 66000/ 1 14000—2400 

4— 500 KVA West. 69000—6900 

3— 400 KVA G.E. 66000 /33000—2300 4160 
3— 150 KVA Mol. 44000—2400/7200 

3— 75 KVA West. 44000—7200/12470 Y 
4— 5000 KVA G.E. 40935/70900 Y—14500 
3— 3333 KVA G.E. 33000 /116000—2400/7200 
4— 333 KVA G.E 33000—7200 /12470Y 

3— 200 KVA A.C. 33000—2400 /7200/ 12470 
3— 100 KVA West. 33000—240/480 NEW 
3— 75 KVA Wag. 33000—7200/12470 Y 
6— 2125 KVA G.E. 26400 / 13200—2300 

4— 1500 KVA 25400 /44000—6900 / 13800 
4— 450 KVA 25410/44000— 13280/23000 
3— 1250 KVA 23000—2300/4000 

3— 100 KVA 22000—7200/ 12470 Y 
i— 3000 KVA 19050/33000—4 160, 3 ph. 
i— 5000 KVA 13200—4600, 3 ph. 

i— 450 KVA 13200—2400, 3 ph 

3— 250 KVA 13200—240/480 

3— 200 KVA 13800—2300 

3— 250 KVA 7200—220/440 

3— 100 KVA 7200—240/480 

3— 150 KVA Wag. 6900—2300 

3— 372 KVA G.E. 6900—230 /460 

4— 150 KVA G.E. 4800 /2400—240/120 














General Motors—Elliott 1000 KW _  semi-portable 
liesel-electric generator sets ( , practically nev 
2400/4160 ¥ complete with controls 

Nordberg-G.E. 875 KW _ diesel generator 
rpm, 2300 ¥ 1250 HP. complete 

Allis-C 625 KW turbo-generator set, con 

1500 KW Me ul Seymour-G.E. diesel-ele« 

Locomotives 7 to 80 tuns diesel gas, 

Whirley portal gantry erane 0 tor 

H. Y. SMITH CO 
828 N. Broadway Milwaukee 2, Wis 





G. E. RECTIFIER TRANSFORMER 
890 KVA, 1110 KVA, 2 Hrs., Type HTH, 
Form D, 2300 V. Pri., 242 V. Sec., 
6.74% Imp. 














DUQUESNE ELECTRIC & MFG. CO. 
Cor. Broad St. & Hamilton Ave. 
Pittsburgh 6, Pennsylvania 
Partial Listing — Write for Stocksheet 








3— 250 
3— +150 
i— 100 
6é— 50 


KVA G.E. 
KVA West. 
KVA G.E. 
KVA West. 


2300/4000 Y-115/230 
2400—230/115 

2300-575, 3 ph. 

2400- 114/228 DRY TYPE 


PARTIAL LIST ONLY 


BREW, WOLTMAN & CO., INC. 
50 Church St. 


New York 7, N. Y. 
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ADVERTISERS’ INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assume responsibility for errors or omissions 


When a star appears after the name, the advertisement does not appear 


in this issue but appeared in an issue within the previous three months. 





























Air Preheater Corp. 245 Combustion Engineering Co. Harbison-Walker Refractories Co. + 
Allen-Sherman-Hoff Co. Second Cover Cooper-Bessemer Corp. 248 Hardie Clamp Scaffolding 
Allis-Chalmers Mfg. Co. 39, 49, 57 Copes-Vulcan Div. Continental Haynes Products Co.......... 
Allpax Company a 216 Foundry & Mach Co. 12-13, 14-15 Hays Corporation 
Aluminum Co. of America 266 Crane Company 158-157 Hendrick Mfg. Co. 
American Blower Co. 33-34 Crane Packing Co. 176 Henszey Company . 
American Brake Shoe Co. Crawford Fitting Co. z Hewitt-Robins, Inc. 51-55 
(Brake Shoe & Casting Div.) 186 Cyclotherm Corp. * Heyl & Patterson, Inc. 252 
American Chain & Cable Co. 196 Hill Pump Valve Co. * 
noe sapewenloa 272 panting Valve & Me. Co say ‘Milind "Corporation . 
: : =Sriye mi Apa : Dart Union Co. 212 Hills-McCanna Co. 7 
American Engineering Co. . Davis Negtietes Co. 216 Hoffman Combustion Engrg. Co. 
ee ogy haces Co. ree Dearborn Chemical Co. 276 Hoffman Specialty Mfg. Corp. . 
ane Products Div.) 172-173 DeLaval Separator Co. 65 Hudson Engineering Corp. . 
American Pulverizer Co. is : 7 . 
é DeLaval Steam Turbine (Co. 2 
Ames Iron Works, Inc. ? . . : ‘ 
Deming Company : 
Anchor Packing Co. 138 Detroit Stoker Co.... 161 — , . * 
pilin Ca V. * . : ’ : Illinois Water Treatment Co. 
eh gest oe Diamond Power Specialty Corp. 10-11 Infileo Ine. 2 ae * 
Arkansas Fuel Oil Co. 207 Dodge Mfg. Corp..... * 1 N-Rand C 30 
Armstrong Machine Works 137 Dewell. Inc. 167 aaa aces aaa is 
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Dravo Corporation 56 Iron Fireman Mfg. Co. * 
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Babbitt Steam Specialty Co 244 du Pont de Nemours & Co. (Inc.) E. 1. 
Babeock & Wilcox Co. 6-7 (Polychemicals Dept.) = 
Badger Mfg. Co. 2°78 
Bailey Meter Co. 16-17 Eagle-Picher Co. 247 Jeffrey Mfg. Co. 64 
Baldwin-Hill Co. Eastern Gas & Fuel Associate Jenkins Bros. 144-145 
Baltimore & Ohio Railroad 153 Edwards Valves, Inc. ; 149 Jerguson Gage & Valve Co. , ° 
Beaumont Birch Co. 234 Electric Machinery Mfg. Co 203 Johns-Manville 151 
Belco Industrial Equip. Div. Inc. . Elgin Softener Corp. * Johnson Service Co. * 
Bell & Gossett Co. 219 Elliott Company... 8-9 Johnston Pump Co. bd 
Belmont Packing & Rubbe- Co. * Ellison Draft Gage Co. ' Joy Mfg. Co. 175 
Bethlehem Steel Co.... 262 Engineer Company , 
Betz Co., W. H. & L. D. 175 Erico Products Ine. 249 
adage escola ; Este City Tran Weeks ; Keasbey & Mattison Co. 229 
Bigelow Company ; Ernst Water Column & Gage Co. 272 Kellogg Co., M. W. 
Bituminous Coal Institute 60 Everlasting Valve Co. 218 Kennedy Valve Mfg. Co. ‘ 
Black, Sivalls & Bryson Inc. 174 Kennedy-VanSaun Mfg. & Eng-g (orp. . 
Blaw-Knox Construction Co. Fisher Governor Co. 227 Kewanee-Ross Corp. . 
Boiler Tube of America 240 Flexitallic Gasket Co. . Key Company... e * 
Bonney Forge & Tool Works 66 Flexonics Corp. 205 Klipfel Valves Inc... 264 
Botfield Refractories Co. Fluor Corp., Ltd. 179 Kléckner-Humboldt-Deutz, A. G 264 
Brown Boveri Corp. Forty-Eight Insulations, Inc 180 Kopvers Co., Inc. 
Buell Engineering Co. 242 Foster Engineering Co. (Coupling Dept.) bg 
Buffalo Forge Co. : 1 Foster Wheeler Corp. . Kuljian Corporation 
Buffalo Pumps, Inc. 225 Foxboro Company 
ee Ng Inc. 268 Frick Company ; 214 
urgess-Manning Co.,... 232 > . * 
Bussmann Mfg. Co. 68-69 carina Ladish Company 2 
Byers Co., A. M...... 70 Leeds & Northrup Co. ‘i 
Garlock Packing Co. 198 Leslie Company 231 
General Cable Corp. 42-43 Link-Belt Company.. 2 1 
General Electric Co. Lockett & Co., Ltd., A. M. ad 
Canton Stoker Corp. 243 (Apparatus Dept.) 20-21, 4445, 61 Lonergan Co., J. E. 236 
Carey Mfg. Co., Philip . Globe Steel Tubes Co. 235 Lubriplate Div. 
Cash Co., A. W. 187 Golden Anderson Valve Spec. Co Fiske Bros. Refining Co. 220 
Catawissa Valve & Fittings Co. Goodrich Co., B. PF. '5-26-37-78 Lummus Company 
Chapman Valve Mfg. Co. 171 Goulds Pumps, Ine. 192 Western Piping Supply Div. 268 
Chase Brass & Copper Co. 63 Graver Water Conditioning Co. 254 Lunkenheimer Company 52 
Chelsea Fan & Blower Co., Inc. * Green Fire Brick Co., A. P. 193 
Chesterton Co., A. W. 102 Green Fuel Economizer Co. 210 
Chicago Pneumatic Tool Co. 296 Greene, Tweed & Co. Manning, Maxwell & Moore, Inc. 16 
Childers Mfg. Co.. : 269 Grinnell Company Third Cover Marley Company ; 189 
Cities Service Oil Co. 207 Griscom-Russell Co. 53 Marsh Instrument Co... ¥ 
Clarage Fan Co... 258 Gruendler Crusher:& Pulverizer Co........ 270 Mason-Neilan Regulator Co. ” 
Clark Mfg. Co...... . Gundlach Machine Co., T. J. ; 230 McGraw-Hill Book Co.. * 
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Cochrane Corp.... 197 Hagan Corporation 58-59 Mercoid Corporation 264 
Combustion Control Corp. 18-19 Hall Laboratories... : 191 Midwest Piping Co., Ime.................. 215 
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Industrial Div. 
Minneapolis-Honeywell 
Mundet Cork Co... : 
Murray Co., Inc., A. B. 
Murray Mfg. Co., D. J. 


Murray Iron Works Co. 


National Airoil Burner Co., Inc. 
National Aluminate Corp. 
National Conveyors Co., Inc. 
National Tube Co. 

National Valve & Mfg. Co. 
New Hermes Inc. 

Niagara Blower Co. 
Nicholson & Co., W. H. 
Nordberg Mfg. Co. 

Norton Company 


Oakite Products, Inc. 
Ohio Injector Co. 
Orr & Sembower Inc. 


Panalarm Products, Inc. 
Panellit, Ine. 
Pangborn Corporation 
Parker Appliance Co. 
Peabody 
Peerless Pump Div. 

(Food Machy., & Chemical Corp.) 
Penberthy Injector Co. 


Penfield Mfg. Co.. 


Engineering Corp. 


Pennsylvania Pump & Compressor Co. 


Permutit Company 

Petro ‘ ; 

Philadelphia Gear Works 
Pittsburgh Piping & Equipment Co. 
Powell Co., Wm. 

Power . , 

Powers Regulator Co. 

Pure Oil Co. 

Pyle-National Co. 


Radio Corp. of America 


Ranney Method Water Supplies, Inc. 


Ray Oil Burner Co. 
Raybestos-Manhattan Inc. 
Manhattan Rubber Div. 
Reading, Pratt & Cady Div. 
Republic Flow Meters Co. 
Republic Mfg. Co... 
Republic Steel Corp. 
Research Corporation 
Revere Copper & Brass, Inc. 
Ric-Wil Company 
Ridge Tool Co. 
Riley Stoker Corp. 


Rohm & Haas Co. 
(Resinous Prod. Div.) 
Roto Div. of Elliott Co. 


Sarco Company eer 
Schaub Engrg. Co., Fred H. 
Schramm, Inc.. were 
Sea-Ro Packing Co., Inc. 
Sier-Bath Gear & Pump Co. 
Simplex Valve & Meter Co. 
Sims Pump Valve Co., Inc. 
Sinclair Refining Co. 
Skinner Engine Co. 

Smith Corp., A. O.. 
Socony-Vacuum Oil Co., Inc. 
Spence Engineering Co.. 
Springfield Boiler Co. 
Standard Oil Co. of Indiana 
Steamaster Automatic Boiler Co. 
Steel & Tubes Div. , 
Stephens-Adamson Mfg. Co. 
Stickle Steam Specialties Co. 
Stock Equipment Co. 

Stone & Webster Engrg. Co. 


Cover 


211 
273 
168-169 
260-261 
o7 


<i 


220 


270 


109-101 


Strong, Carlisle & Hammond Co. 


Struthers Wells Corp. 
(Titusville Iron Works Div.) 


Sun Oil Company. . Sect 
Superior Combustion Industries 


Swartwout Company 


Taylor & Co., W. A. 

Tennessee Corp. 

Terry Steam Turbine Co. 

Texas Company 

Tidewater Associated Oil Co. 

Todd Shipyards Corp. 
(Combustion Equip. Div.) 

Tranter Mfg. Co. 

Tube Turns Inc. 


‘nion Asbestos & Rubber Co. 
‘nited States Gasket Co. 
‘nited States Gauge 

(Div. of Amer. Mach. & Metals 
nited States Rubber Co. 
(Electrical Wire & Cable Dept.) 
nited States Rubber Co. 
(Mechanical Goods Div.) 

S. Steel Corp. 


Inc.) 


228 


226 
133 
209 
159 


Van Der Horst Corp. 
Vernon Tool Co., Ltd 
Viking Pump Co... scant 
Vogt Machine Co., Henry 


Wallace & Tiernan Co., Inc. 
Walworth Company 
Warren Steam Pump Co. 
Watson-Stillman 
(Fittings Div., H. K. 
Western Chemical Co.. 
Western Precipitation Corp. 
Westinghouse Electric Corp 


Westinghouse Electric Corp. 
(Sturtevant Div.) 


Where to Buy 
Wickes Boiler Co.. 

Wing Mfg. Co., L. J. 
Winslow Engrg. Co. 
Worthington 


Porter Co. 


Corp. 


Yarnall-Waring Co. 


Zallea Bros. 


) 








SEARCHLIGHT SECTION 


(Classified Advertising) 


EMPLOYMENT 
Vacant 
Wanted 


Positions 


Positions 


EDUCATIONAL 
sooks 
EQUIPMENT 
(Used or Surplus New) 
For Sale 
WANTED 
Equipment 
ADVERTISERS INDEX 
Aljon Electric Diesel Co 
American Air Compressor Corp 
American Electric Service & 
Maintenance Co. 
Rechtel 
Belyea 
Benson-Wilmzig Inc 
Black & Veatch 
Boiler & Equipment Co. 
Metals Co., The 
Woltman & Co., Ine 
Hugh A. 
tuckeye Trading Corp 
Burford, Hall & Smith 
Electric Co. 
Supply Co. 


Corporation 
Co., Ine... 


Boston 
Brew, 


Brown, 


Chicago 
Dalton 
Darien oe 
DeRose, G. M. 


Douglas Co., Stephen A. 
Duquesne Electric & Mfg. Co 


Eastern Scrap & Salvage Corp 


Electric Equipment Co 
Electric Serwice Co 
Ellis Co., A. 

Empire Electric Co., 
Erie Electric Co., Inc. 


Glosser & Sons Ine., M 


H 


E 


HILTY, 


MGR 


Glow Electric Co. 


Gordon Steel Products Inc., Dave 


Hall & Co., Stephen 
Hartford City Paper Co. 
Heller & Co., Albert 
Hemphill & Co., J. L. 

H & P 
International Power Machinery C 
Johnson & Assoc., H. 
Kenyon’s Cleaning Co 
Land, L. J. ‘ 
Lea Electrical Equipment Co. 
Lefax 

Lestan Corp 

MacCabe Co., T. B 

Merrill & Co 

Midwest 


Machinery 


Blaine 


Utilities Power 


Mississippi Valley Equipment Co, 
Morse Machinery Co. 

National Electric 
Neu 
Newman & 
O'Brien 


Perry 


Brothers 
Service Co 
Hugo 
Co., 


Machinery Co. 


Corp., 
Ine. 


Equipment 
Cable Co 
Equipment Co. 

Plant Equipment Co., Inc. 
Rearick, Charles B 
Roder-Blackburn 


Schoonmaker Co. 


Corp. 
Pierce 
Power 


Power 


International 
Inc. A. G 


) 


Equipment 


Corp. 
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Smith Co., H. Y. 
Equipment Co... 
Works... 
Wire & Cable Co. 
Machinery 


Superior 
Tampa Armature 
Universal 
Utilities Corp... 
Wagner Co., Arthur.. 
Walker & Collins 

Weaver, Charles 


Winston Machinery Co. 
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Chicago Pneumatic’s horizontal 
duplex, Class H steam-driven 
compressor brings real operating 
economies to plants where low 
cost steam or exhaust steam is 
available. Economical steam end 
proportioned to plants’ steam con- 
ditions, automatic cut-off governor, 
and Simpiate valves are just a few 
of the many outstanding features 
that add to the machine’s long, 
dependable life and high 
overall efficiency. 

Capacities range 
from 900 to 7400 cfm. 
(100-125 Ib. air, 200 
to 1250 hp). Other 
types and sizes avail- 
able for lower and 
higher pressures. 


Chicago Pneumatic 
Tool Company, 

8 East 44th Street, 
New York 17, 

New York. 


Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS * VACUUM PUMPS « AVIATION ACCESSORIES 
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for trouble-free 


STAINLESS STEEL WELDING FITTINGS «1.1 FLANGES 


To help combat mounting costs n the installation and 
maintenance of piping systems where corrosive or cer- 
tain other service conditions are involved, Grinnell offers 
a comprehensive range of welding fittings and flanges in 
stainless steel. 


To prevent corrosive attack. 

To obtain adequate impact resistance at low temperatures and 
sufficient creep strength at high temperatures. 

To provide sanitary conditions. 


To avoid contaminating the product. 


Grinnell welding fittings and flanges are available in 
types 304, 347 and 316. These are in the chromium- 
nickel grades known as “18-8”. The corrosion resistant 
properties of stainless steels are primarily due to the 
chromium content which ranges from 17% to 20%. The 
addition of nickel in ranges from 7% to 14% improves 
the corrosion resistance as well as the properties at ele- 
vated temperatures. A molybdenum addition of 2% to 
3%, as found in type 316, increases the resistance to 
sulphurous and phosphoric acids, brine and hypochlorite 
solutions, and improves the general resistance to other 
corrosive liquids, as well as improving the physical prop- 
erties at elevated temperatures. A columbium addition 
of approximately 0.4% to 1.0%, as found in type 347, 
creates non-susceptibility to carbide precipitation which 
can cause intergranular corrosion. 


In addition to stainless steel, Grinnell offers welding 
fittings and flanges in carbon steel, nickel, Inconel, Monel, 
aluminum and brass. 


Write for new booklet giving 
complete data on Grinnell stain- 
less steel welding fittings and 
flanges. No obligation. 


Grinnell Company, Inc., Providence, Rhode Island 





stainless steel welding fittings 
Types 304, 347, 316 


DESCRIPTION SCHEDULETt PIPE SIZE, IN¢ 





90° Long Radius Elbow 
45° Long Radius Elbow 
180° Long Radius Return 
Straight Tee 
Reducing Tee 
Cross 

(Straight and Reducing) 
Concentric Reducer 
Eccentric Reducer 
Lateral 

(Straight or Reducing) 5s, 10s, 40s, 80s 1 to12 
Cap 5s, 10s, 40s, 80s Y2to 12 
Lap Joint Stub End-Long 10s, 40s, 80s ‘ato 12 
Lap Joint Stub End-Short 5s, 10s, 40s, ‘2to 12 


5s, 10s, 40s, 80s 12t0 12 


5s, 10s, 40s, 80s % to 12 


5s, 10s, 40s, 80s 1% to 12 
5s, 10s, 40s, 80s 34 to 12 








+ 5s is Featherweight, 10s Lightweight, 40s Standard, 80s Extra Strong. 
f larger sizes available on special order. 


REBEL SITES ET CR 
stainless steel flanges 


150 Ib. and 300 Ib. Steel Flange 
Standard (Higher series available 
on application). 


150 Ib. Corrosion Resistant 
Standard. (For use with schedule 
10s and 5s pipe. Rated at 150 psi 
at 500°F, 225 psi at 150°F, when 
used with full-faced gaskets). 


DESCRIPTION PIPE SIZE, IN. DESCRIPTION PIPE SIZE, IN. 





Welding Neck 
Slip-on 

Lap Joint 
Threaded 
Socket Type 


GRINNELL 


WHENEVER. PIPING IS INVOLVED 


Buttwelding 
'2 to 24 Slip-on 
Blind 





Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings °* engineered pipe hangers and supports * Thermolier unit heaters ° valves 


Grinnell-Saunders diaphragm valves * pipe * pretabricated piping * plumbing and heating specialties * water works supplies 


industrial supplies ° 


Grinnell automatic sprinkler fire protection systems ° 


Amco air conditioning systems 


















DEMINERALIZATION 


including SILICA ag 


4, PERMUTIT 


Youn want this interesting booklet! Flow diagrams, 
illustrations and specifications explain key methods of 
demineralization and silica removal by Permutit ion 
exchangers and equipment. Write for your free copy 
—today! 

HIGHEST PURITY MAKE-UP Effiluents of Permutit 
Demineralizers have contained total electrolytes as low 
as 0.01 ppm, and silica as low as 0.01 ppm. Under serv- 
ice conditions, values may be slightly higher. In com- 
parison, most distilled water contains 20 to 100 times 
more electrolytes . . . yet costs much more to produce. 
REDUCES B.T.U. COST PER KW-HR The chemical 
cost for demineralization is usually less than the fuel 
cost for evaporation of boiler feed make-up. The in- 


stalled equipment cost for demineralization is also usu- 
ally less than for evaporation. 


g 
PERMUTIT’ 
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\, ION os AND WATER CONDITIONING 
EADQUARTERS FOR OVER FORTY YEARS 
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OVAL 


TINGS 


--- ahout Permutit 









Demineralizers 
for Purer 
MM ake-« up ecce 


Lower Cost 


ELIMINATES CONDENSATE SHORTAGES A demin- 
eralizer is operated independently of the turbine. It may 
be operated at full capacity if required, even though the 
turbine is running light and some boilers are standing 
by idle. It is possible to start boilers of a new plant with 
demineralized water. The demineralizing system can be 
placed in operation ahead of the boilers and highest pur- 
ity make-up prepared for initial starting. 

1ON EXCHANGERS MEET ALL REQUIREMENTS 
Choice of units and layout of demineralization and silica 
removal equipment depend on composition of the wa- 
ter, flow rates, end-use requirements. Permutit makes 
all types of ion exchange resins and equipment . . . can 
Save you time and money in the specification of the 
one combination that best fills your needs. 


THE PERMUTIT COMPANY, DEPT. P-8 
330 West 42nd Street, New York 36, N.Y. 


Please send my copy of “Demineralization including Silica 
Removal by Permutit Ion Exchangers.” 
POU ccctisciicthnicensistimcserscihadlcctiabtideialiciasiinedinin WUE 
FIRM 

ADDRESS 


Ce ee STATE 
In Canada: Permutit Company of Canada Ltd. 


6975 Jeanne Mance Street, Montreal 








